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SECTION I 
GENERAL INFORMATION 


1-1, SCOPE. 


1-2. This technical manual is in effect upon 
receipt. Extractions from this publication 
may be made to facilitate the preparation 

of other Department of Defense publications. 


1-3, Radio Transmitting Set AN/FRT-84(V) 
is designed for use in various configurations, 
as denoted by the (V) inclusion in its nomen- 
clature. 


1-4, Table 1-1 lists the units of the AN/ 
FRT-84(V) Radio Transmitting Set and their 
common names. Hereinafter, references 
in this manual will be to the AN/FRT-84(V) 
and to common names applied to the various 
units which the AN/FRT~-84(V) comprises. 


For the sake of brevity, full nomenclature 
will not be used in this manual. Units are 
identified in figure 1-1, which shows a 
representative AN/FRT~-84(V) with all 
optional units. 


1-5. Standard abbreviations used through- 
out this manual are in accordance with the 
requirements of MIL-STD-12, Non standard 
abbreviations used are identified and defined 
in table.1~6. 


1-6. This technical manual provides over- 
all system information and it also provides 
detailed technical information for units 
which are not optiongl or are not in common 
with other Transmitting Sets of the AN/ 


TABLE 1-1. AN/FRT-84(V) UNIT NAMES 


(10 KW PA 


1 KW PA 


1 KW Power Supply 


I, 


Box 


Exciter 


Keyer 


Remote Control 


Decoder~Encoder 
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Decoder-Encoder KY~656/FRT 


COMMON NAME FULL NOMENCLATURE | 


Amplifier, Radio Frequency AM-6047/FRT-84(V) | 


Amplifier, Radio Frequency AM~6046/FRT 


Power supply PP-6067/FRT 


Interconnecting Box J-2822/FRT-84(V) 


Modulator-Synthesizer MD-777/FRT 


Keyer, Frequency Shift KY-655/FRT 


Transmitter Control-Indicator C-7709/FRT 
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FRT-83(V) through AN/FRT~-86(V) series. 
Units so covered are specifically identified 
in table 1-1. 


1-7, Detailed technical coverage of units 
not provided in this technical manual is pro~ 
vided in separate technical manuals for 
those individual units. Preventive main~ 
tenance information for ail units is provided 
in maintenance standards books. These 
publications are listed in table 1-2. 


1-8. Sections I and Il of this technical 
manual (General Information and Installation) 
provide system coverage. Operation, 
Section IT, is supplied as a separate Manual 
Operator's Handbook (NAVELEX 0967-293~ 
0020). Section IV covers Troubleshooting 
at three levels: it covers the transmitter 
and associated equipment on a system level 
and continues by covering the 1 KW PA, 

1 KW Power Supply, 10 KW PA, and I. Box 
units within individual functional section 
discussions; then it concludes with test 

data and servicing diagrams for each 
functional section. Section V (Maintenance) 
covers the removal and replacement of 
system units and gives detailed maintenance 
and repair instructions for the units listed 
above. Section Vi is a Parts List for the 
units listed above. 


1-9, GENERAL DESCRIPTION 


Radio Transmitting Set AN/FRT~-84(V), 
herein called AN/FRT-84(V), is a synthe- 
sized frequency, independent sideband, 
automatically tuned, HF Radio Trans- 
mitting Set for fixed or transportable use. 
This equipment transmits with a 10 KW 
PEP or 5 KW average power level on any 
one of 280,000 communications channels 
spaced at 100 CPS intervals in the 2.0 to 
29,9999 MC frequency range. Voice, CW, 
and FSK intelligence is transmitted on the 
selected HF channel using an upper, lower, 
or independent sideband mode of operation. 
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With independent sideband operation, two 
audio subchannels can be transmitted on 
one HF channel simultaneously. 


1-10, The various configurations of the AN/ 
FRT~-84(V) all have an Exciter unit, al 
EW Power Supply unit, a 1 EW PA unit, a 
10 KW PA unit with integral power supply, 
and an I Box unit, Together with their 
respective cabinets, these units form the 
basic transmitter as shown in figure 1-1. 
The transmitter is cooled by forced air. 
The equipment in the Exciter-1 KW PA 
cabinet provides the RF power to drive the 
10 KW PA in the companion cabinet. 
Incorporation of optional units extends the 
capabilities of the basic transmiller as 
follows: (1) Keyer unit increases variety: 
of input device types which can be used and 
(2) Remote Control unit and associated 
Decoder~-Encocer unit provides remote 
control/remote monitoring capability. 


1-11. The basic transmitter provides for voice-._/ 


type independent sideband and compatible 
AM communications. The equipment is 
phase~delay compensated to permit high 
speed data transmission. Incorporation of 
the Keyer unit allows teletypewriter , 
facsimile, and CW communications to be 
transmitted in addition to voice; thus the 
input devices usable with a particular 
transmitter are defined by the specific 
AN/FRT~84(V) configuration. 


1-12, Normal control of the AN/FRT-84(V) is 


accomplished by using operating controls 


‘on the Exciter unit. However, control of 


this transmitting equipment from a remote 
location is possible by incorporation of an 
optional Remote Control unit along with is 
associated (ocally-mounted) Decoder~ 
Encoder unit. Control of up to ten AN/ 
FRT~-84(V) transmitters is possible; each 
must have its own Decoder~Enucoder unit. 
The remote operator can select the desired 
local transmitter to be controlled. 
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1-138, RADIO FREQUENCY AMPLIFIER 
AM-~-6047/FRT-84(V). 


1-14, The 10 KW PA is a single-stage 
linear power amplifier which produces an 
output of 10 KW PEP or 5 KW average power 
with a nominal input of about 500 W.. Five 
bands for coarse tuning output matching 
network components are selected in res- 
ponse to a five-wire code from the Exciter. 
Automatic fine tuning is then accomplished 
by internal servo systems, Automatic 
control circuits operating in conjunction with 
the 1 KW PA and Exciter units compensate 
for variations in system gain or loading to 
protect the unit against transmitter over- 
load. Low and high operating voltages are 
internally produced from 220 VAC, three- 
phase, 47-63 CPS power from an auto- 
transformer in the Exciter-1 KW PA 
cabinet. 


1-15, The 10 KW PA has seventeen major 
subassemblies. Fourteen of these subassem- 
blies make up the power amplifier chassis 
assembly which is mounted on slides, 
allowing it to be extended from the cabinet 
for servicing. The remaining subassem- 
blies are mounted to the interior of the 
cabinet. Maintenance controls and 
indicators are located on the front of the 
power amplifier chassis assembly, except 
for a small grouping of performance 
indicators on the top panel of the cabinet. 
Connections are made internally to the 

10 KW PA cabinet, except for the RF 
output connector which is outside (at top) of 
the cabinet. The amplifier tube and tuned 
circuit components of the 10 KW PA are 
cooled by forced air. 


1-16. RADIO FREQUENCY AMPLIFIER 
AM-6046/FRT. 


1-17. The 1 KW PA is a two-stage, 40 DB 


gain linear power amplifier which is capable 
of producing an output of 1 KW PEP with a 
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maximum input of 100 MW, (Normally, 
only about 500 watts is required to drive 
the 10 KW PA.) Nineteen frequency bands, 
selected in response to a five-wire code 
from the 10 KW PA, cover the 2,0 to 
29,999 MC operating frequency range. 
Automatic control circuits, in conjunction 
with the Exciter and the 10 KW PA, 
compensate for variations in system gain 
or loading to optimize performance and 
protect the unit against overload. Low 
supply voltages are internally produced. 
High voltage requirements for the tubes 
in the amplifier stages are supplied by 
the 1 KW Power Supply unit. 


1-18, 
blies. These are secured to a chassis and 
panel assembly which is slide-mounted to 
allow it to be extended and rotated to a 
vertical position for servicing. During 
normal operation, all control is exercised 
from the Exciter. Maintenance controls 
and indicators are located on the front 
panel. Connections are made at the rear 
of the unit. The four electron tubes in the 
amplifier stages and the associated inter- 
stage transformer assemblies are cooled 
by forced-air. 

1-19. POWER SUPPLY PP-6067/FRT. 
1-20. The 1 KW Power Supply produces the 
high voltages for the 1 KW Amplifier and 
operates from 220 VAC, three-phase, 
47-63 CPS power from an autotransformer 
in the bottom of the Exciter-1 KW PA 
cabinet. All components of the 1 KW 
Power Supply, except power transformers, 
are mounted on a chassis and panel 
assembly which is hinge~mounted in a 
metal case. Loosening five front panel 
captive screws allows the chassis and 
panel assembly to be dropped to a hori- 
zontal position for servicing and trouble- 
shooting. The power transformers are 
constructed as an integral part of the case 
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The 1 KW PA has eight major subassem- 
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to provide adequate heat dissipation. Two 
indicating type fuse holders and a POWER 
ON indicator are located on the front panel; 
there are no controls. Connections to the 
1 KW Power Supply are made at the rear 

of the case. 


1-21, INTERCONNECTING BOX J-2822/ 
FRT~84(V). 
1-22, The 1, Box contains system control 


circuitry for sequencing and activation of 

~ various system units as required during 
operation. The primary functions of the 

I. Box are to provide a central location for 
interfacing of various transmitter units and 
to provide coordination of transmitter 
operations, Thus, the I. Box is considered 
as the system-logic center. 


1-23. The I. Box has four subassemblies. 
These are mounted to the chassis and panel 
assembly which is slide~mountedto- allow 
it to be extended and rotated to a vertical ~ 
position for servicing. Operation is auto- 
matic, Maintenance indicators are located 
on the front panel. All necessary I. Box 
connections are provided for at the rear of 
the chassis assembly. 


1-24, MODULATOR-SYNTHESIZER 
MD-777/FRT. 


1-25, ‘The Exciter tunes from 2 to 30 MC 

in 100-cycle increments in response to the 
setting of six front panel digital tuning 
controls. It synthesizes the selected 
frequency and provides the means of 
modulating this frequency in the following 
modes; AO, Al, A2, A3a, A3b, A8e, A3j, 
Fl, and F4. (Refer to paragraph 1-45c for 
mode definitions.) The modulating signals 
are received by the Exciter through two 

audio inputs and can be applied to the indepen- 
dent 3 KC wide independent sideband channels 
as desired. Thus, one or two sideband 
channels can be used depending on the mode 
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selected and the number of audio channel 
modules installed. (The Exciter is normally 
supplied with two 3 KC independent channels). 
Maximum Exciter output RF power is a 

total of 250 milliwatts. Individual channel 
gain controls are provided to adjust the RF 
power allocated to each of the independent 
sideband channels. 


1-26, Exciter front panel controls and push- 
button/indicator switches control the 
operation of the Exciter and associated 
units, Automatic control circuits provide 
for the control of peak power (PPC), audio 
level (ALC), transmitter RF gain 

(TGC), and voice frequency gate keying 
(VFG). Al RF injection frequencies 

for Exciter circuit operation are developed 
from an internal (or external) 1 MC fre- 
quency standard, 


1-27. Circuit test devices located on the 
front panel are used to monitor the Exciter DC 
operating voltages, audio input levels, 

and RF injection voltages to verify 

optimum Exciter performance and aid in 
maintenance evaluation procedures. 

Panel indicators monitor the status of 
operation at the Exciter and at the 1 KW 

PA and 10 KW PA units. 


1-28. The Exciter's major circuit modules are 
designed as plug-in subassemblies for ease 
of maintenance and are exposed for exami- 
nation or service by extending the Exciter 
chassis from its case on its slides. All 
operating controls and indicators and 
commonly used maintenance indicators 

are located on the front panel, and setup/ 
maintenance controls are mounted on a 
sub-panel within the chassis, All neces~ 
sary connections to the Exciter are 
provided at the rear of its case assembly. 
Monitor connectors are provided on both 
the front and rear panels. 


1-29. FREQUENCY SHIFT KEYER 
KY-655/FRT. 
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1-30, The Keyer is an electronic keying 
device which accepts CW, teletypewriter 
(FSK), and facsimile (analog) keying at 
speeds up to 400 bauds. This unit operates 
in conjunction with the Exciter. Front panel 
controls and indicators are provided for 
operation setup and circuit testing. 


1-31, The Keyer generates a 1000 CPS 
tone for CW keying and generates frequency 
shift tones for teletypewriter and facsimile 
operations. The frequency shift of tones is 
adjustable about any of four selectable 
center frequencies. An automatic control 
circuit disables the Keyer output and unkeys 
the transmitter when the input signals are 
unmodulated for an extended period. 


1-32, The Keyer chassis assembly is slide 
mounted within its case, allowing it to be 
extended and rotated to a vertical postion 
for servicing. Set up and maintenance 
controls and indicators are located on the 
front panel and all necessary connections 

to the unit are provided for at the rear of 
its case, A front panel output monitor 
connector allows connection of test equip- 
ment for troubleshooting. 


1-33, TRANSMITTER CONTROL ~ 
INDICATOR C-7709/FRT 


1-34, This Remote Control unit utilizes 
digital signals to effect remote control of 
the transmitter local equipment, and it 
receives and displays status information from 
the transmitter. It operates in conjunction 
with the Decoder-Encoder unit mounted in 
the Exciter ~- 1 KW PA local equipment 
cabinet. A single Remote Control Unit 

can be used to control and monitor up to ten 
transmitters. The signalling is selectable 
either 60 MA, 130V ungrounded, or + 6V 
polar. 


1-35, Front panel controls on the Remote 
Control provide selection and remote 


activation of the desired transmitter local 
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equipment and selection of frequency, class 
of emission, and sideband channel(s). 
Readback indicators on the front panel 
display supervisory status signals which 
are received from the various trans~ 
mitters. Thus, the operator can detect 

at a glance the standby/operate status of 
the selected transmitter and the class of 
emission, sideband channel(s), and fre- 
quency inuse. Analarm system inthe _ 
Remote Control provides an audible alarm 
to indicate a fault in any of the associated 
transmitters, and one of ten station fault 
indicators lights to indicate which trans-~ 
mitter has a fault condition. Determin- 
ation of local or remote modes of operation 
is under the control of the operator at the 
local equipment. 


1-36, The Remote Control is an individually 
packaged unit with its chassis slide- 
mounted. in a case enclosure. All operating 
controls and indicators are located on the 
front panel and the only external connections 
(interconnecting telephone lines and power 
input) are located on the rear panel. 
Primary power is supplied at the remote 
site as 115 VAC + 10%, 47-63 CPS, single 
phase, 90 watts. 

1-37. DECODER-ENCODER KY-656/FRT. 
1-38. The Decoder~Encoder is the part of 
the remote control system which is mounted 
with the other transmitter units in the 

local equipment cabinet. It operates in 
conjunction with the Remote Control unit 

to decode digital commands and to digitally 
encode transmitter status information and 
send it to the Remote Control Unit. 


1-39, The Decoder-Encoder chassis is 
mounted in a rack mounting cabinet with 
chassis slides to allow chassis extension 
and tilting for maintenance. 
are mounted on the front panel, and all 

connections are made at the rear of the unit. 
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1-40, AN/FGC-60 REMOTING SET 


1-41, The use of the AN/FGC-60 Remoting 
Set is determined by the individual site 
requirement, established.in part by the 
distance from the transmitter to the . 
C-7709/FRT Transmitter Control-Indicator. 
The AN/FGC-60 (NAVSHIP 0967~-002-1000) 
is used for multi-channel transmission 

and reception of telegraphic, or binary 

data over nominal voice frequency 
transmission facilities. 


1-42. HIGH-VOLTAGE WARNING LIGHT. 


1-43. The use of these lights is to 
indicate that high-voltage is present at 
the plates of the 1 KW PA and 10KW PA 
final output tubes. These lights are 
optional and are installed on some of 
the AN/FRT~-84 transmitters. 


1-44, REFERENCE DATA. 
1-45, The following listing contains data 
on the electrical and physical characteristics 


of the AN/FRT-84(V). 


a. Frequency Range: 2,000 to 29,9999 


MC in 0,1 KC increments (280,000 channels). 


b. Type of Frequency Control: Fre- 
quency synthesizer referenced to a 1 MC 


internal or external frequency standard. 


c. Types of Emission: Unmodulated 
carrier (A0), CW (Al), modulated CW (A2}, 


compatible AM (A8e), USB/LSB reduced 
carrier (A3a), two independent sidebands 
(A38b), USB/LSB suppressed carrier (A3j), 
FSK (F1), and facsimile (F4)}, 


d, Power Output for Each Type of 
Emission: AO, Al, Fl, and F4 provide 
5 KW average; AZ and A3e provide a modu~ 
lated 2.5 KW carrier; A3a, A3b, A3i, 
provide 10 KW PEP. 
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e, Carrier Insertion: Selectable, -10 
DB, -20 DB, or ~40 DB (A3a, A3b). 


f, Full Carrier Suppression; 60 DB 
below full rated output (A3j). 


g. Harmonic Rejection: 80 DB below 
full rated output. 


h. Other Spurious Emissions: 80 DB 
below full rated output. 


i. Intermodulation Distortion: 43 DB 
below full rated output (white-noise loaded 
per DCAC~-330-175). 35 DB below full 
rated output (two-tone loaded). 


j. Adjacent Channel Interference: 
Unwanted sidebands 70 DB below the level 


of those selected for use. 


k, Frequency Stability: 1 part in 10° 
per day and 1 part in 107 per 100 days. 


il, Tuning Procedure and Interval: 
Tuning automatic with selection of fre- 


quency; 15 seconds maximum tuning time. 


m. Number of Audio Channels: Two 
ISB channels (Al, B1 - 250 to 3040 CPS), 


n. Envelope Delay Distortion: Less 
than 500 microseconds, 


eo. Audio Channel Input Characteristics: 
600 ohm balanced input with input signal 


level for each channel independently adfust- 
able from -25 DBM to +10 DBM, 


p. Output Levels: RF power ampli- 
fication automatically controlled within 


+ 1 DB of full rated outputs (as listed in 
item d) at all frequencies. 


q. Output Impedance: 50 ohms. 
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r. VSWR Protection: Capable of oper- 
ation to VSWR of 4:1 and protected from 
damage above this level. 


s. Primary Power: 200, 208, 220, 
230, 240, 440, 460, or 480 VAC, 47-63 
CPS, 3 phase. (Remote Control unit 
requires separate 115 +11.5 VAC, 47-63 
CPS, 1 phase, 90 watts.) 


t. Power Consumption: 20,000 watts : 
u. Heat Dissipation: 15,000 watts. 


v. Ambient Operating Temperature 
Limits: 0°C to + 54°C. 


w. Cooling: Total 870 CFM 
ambient air. Exciter cabinet 120 CFM 
1lOKW PA cabinet 750 CFM. 


x. Acoustic Noise: 60 DB (B weighting, 
ASA $1.4-1961), — 


y. Humidity: .0-95% relative humidity. 


z. Elevation: Sea level to 10,000 ft. 


aa. Radiation Hazard: None. 


ab. Remote Control: Frequency and 
mode selection, carrier reinsertion, and 
standby/operate. Multiple address for 
control of up to 10 transmitters from one 
remote station. 


1-46, EQUIPMENT SUPPLIED. 


1-47, Equipment which may be supplied as 
a part of the AN/FRT~-84(V) is listed in 
table 1-2. Note is made in this table of 
items which may not be supplied, depending 
on the particular equipment configuration 
procured, 


1-48, EQUIPMENT AND PUBLICATIONS 
NOT SUPPLIED. 
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1-49. The equipment and publications 
required or optional but not supplied as 
part of the AN/FRT-84(V) are listed in 
table 1-3. 


1-50. FACTORY OR FIELD CHANGES. 


1-51. At the time of publication of this 
manual, there have been 4 field changes 

to the AN/FRT-84(V). Refer to NAVSHIPS 
0967-000-0000, Electronic Installation and 
Maintenance Book (EIMB), for complete 
field change identification guide index. Table 
1-5 provides space for future records, _ 


1-52.. EQUIPMENT SIMILARITIES: 


1-53. The AN/FRT-84(V) is one of a family 
of four radio transmitting sets which are 
similar in that they utilize the following 
identical units: (1) MD-777/FRT (Exciter), 
(2) KY655/FRT (Keyer), (3) KY-656/FRT 
(Decoder-Encoder) and (4) C-7709/FRT 
(Remote Control). 


1-54. Each type of radio transmitting set of 
this family is differentiated by its nomen- 
clature, its output power, and by the over- 
all physical and electrical requirements 
dictated by its power output capability. 

The reference designation for the various 
family members and their power output 
levels are given in table 1-4. 


1-55. Installation requirements and pro- 
cedures are different for each type of 
transmitter. Consult the applicable technical 
manual (table 1-4) for installation instruc- 
tions. 


1-56. The AN/FRT-84(V) and the AN/FRT- 
83(V) have a commonality beyond that shared 
by all four members of the family as de- 
scribed above. Specifically, the AN/FRT- 
84(V) and AN/FRT~-83(V) utilize identical 
AM-6046/FRT (1 KW PA) units and PP- 
6067/FRT (1 KW Power Supply) units. 
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TABLE 1-2. EQUIPMENT SUPPLIED 


ary | NOMENCLATURE OVERALL 
PER << DIMENSIONS IN, | VOLUME | WEIGHT | 
EQUIP} NAME DESIGNATION DEPTH | (CU FT) (LB) 


REF | Radio Transmitting Set AN/FRT-84(V) 78 5/16 
consisting of: 
Radio Frequency Amplifier | AM-6047/FRT-84(V) 78 5/16 | 32.1/4 
(10 KW PA) -'and - ; 
Cabinet Assembly, 78 5/16 
Exciter-1 KW. PA, which 
includes 1 each: 
Radio Freq. Amplifier AM-6046/FRT 
Power Supply PP-6067/FRT 
Modulator-Synthesizer | MD~777/FRT 
Frequency Shift Keyer* KY-655/FRT 
Decoder-Encoder* | KY-656/FRT 
Interconnecting Box J-2822/FRT-84(V) 


Transmitter C-7709/FRT 
Control-Indicator 

Technical Manual, Radio NAVELEX 0967-293- 
Transmitting Set 0010 
AN/FRT-84(V) 

Technical Manual, NAVE ¢ EX0967-292~ 
Modulator~Synthesizer 9030 
MD-~-777/FRT 

Technical Manual, Fre- NAVE LE X 0967-292 - 
quency Shift Keyer | 9020 
KY-655/FRT 

Technical Manual, NAV ELE X 0967-292~ 
Decoder-Encoder 9050 
KY-656/FRT 

Technical: Manual, NAVELEX 0967-292- 
Transmitter Control- 9040 
Indicator C-7709/FRT 

Operator's Handbook, NAV ELE X 0967-293- 
AN/FRT-84(V) 0020 

Local Operator Instruction | NAVSHIPS 0967~293- 
Chart, AN/FRT-84(V) 0030 

Remote Operator Instruc- NAVSHIPS 0967-2 93- 
tion Chart, AN/FRT-84(V) 5010 

Performance Standards NA VSHIPS 0967 -293- 
Sheet, AN/FRT~-84(V) 0040 

Maintenance Standards NAVSHIPS 0967-293 = 
Book, AN/FRT-84(V) 0050 

Maintenance Standards NAVSHIPS 0967-2 93- 
Book, MD-777/FRT 3010 

Maintenance Standards NAVSHIPS 0967-293- 
Book, KY+655/FRT 4010 

Maintenance Standards NAV SHIPS 0967-293- 
Book, KY-656/FRT 6010 

Maintenance Standards NA VSHIPS 0967-293- 
Book, C-7709/FRT 5020 


Maintenance Kit 


se 
consisting of 1 each: ba ter ee 


Detachable Test Lead, 
10 KW PA 6049=6225/14304 


PCB Extender, 1KW PA 6049-3015/14304 
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QTY 
PER 


EQUIP NAME DESIGNATION HEIGHT | WIDTH|DEPTH [| (CU FT) 


*1 


*1 


*Optional equipment items, not supplied with all configurations. 
ae EMC 14304 - REF Communications, Inc.; 
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NOMENCLATURE OVERALL _ 
. . DIMENSIONS (IN.) VOLUME | WEIG 


Maintenance Kit (cont) 


PCB Extender, 1KWPA 
PCB Extender, 1. Box 
| PCBExtender, 1OKWPA 

PCB Extender, Exciter 

PCB Extender, Exciter 

PCB Extender, Exciter 

PCB Extender , Exciter 

PCB Extender , Remote 
Control* 

PCB Extender , Remote 
Control* 

PCB Extender, Remote 
Control* 

PCB Extender, Remote 
Control* 

PCB Extender, 
Decoder~-Encoder* 

PCB Extender , 
Decoder ~Encoder* 

PCB Extender, 
Decoder ~Encoder* 

Module Extender , 
Exciter 

Module Extender, 
Exciter 

Module Extender, 
Exciter 

Module Extender, 
Exciter 

Module Extender , Keyer* 

Module Extender, Keyer* 

Module Puller Handle, 
Exciter 

Module Puller Handle, 
Exciter 


Connector, Exciter 
Connector, Keyer 
Connector , Decoder~ 
Encoder 

Connector, Remote 
Control 

Connector, Remote 
Control 
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Part No. /FMC** 


6049-3020/14304 
6049-2760/14304 
6049/6223/14304 
D45184G1/42498 
£ 45170G1/42498 
D46442G1/42498 
D46442G2/42498 


D44183G4/42498 
D44183G6/42498 
D44183G1/42498 
D44183G3/42498 
D44183G2/42498 
' D44183G1/42498 
D44183G3/42498 
C45138G1/42498 
C45148G1/42498 
C45149G1/42498 


'C45149G2/42498 


C4562 9G1/42498 
C45630G1/42498 


B43412G1/42498 
B45837G1/42498 


MS3116F14~198 
MS3116F14-15SW 


MS3116F12-108 
MS3116E20-395 


MS3108R148-78 


FMC 42498 - National Radio Co. , Inc. 


HT 
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YABLE 1-3. EQUIPMENT AND PUBLICATIONS NOT SUPPLIED* 


PER . NOMENCLATURE REQUIRED 
EQUIP NAME DESIGNATION USE 


1 Antenna System wee eee nee Radiation of signal 


REQUIRED EQUIPMENT 
CHARACTERISTICS 


Frequency Range: 2-30 MCS 
Characteristic Impedance: 
50 ohms 
Maximum VSWR: 4/1 
Power Handling Capability: 
10 KW PEP, 5 KW Avge. CCS | 


1 Primary Power Feeder ee Supply power to trans- 200-240 VAC or 440-480 VAC 
Line mitter +5%, 50-60 CPS+5% , 3-phase, 


with proper overload protec- 
tion for 22.5KVA (20 KW 
required at full output, power 
factor = 0,90) 


1 Air Duct Systems | wee eee eee Supply and remove cooling 
air 


870 CFM to2 cabinets, custom~- 
build for individual instal- 
lationusing guidelines in 
Section II. 


1** |Audio Distribution 9 | -------------- Optional station accessory 
Equipment to allow patching various 

audio sources into the trams~ 

mitter audio input lines 


600 ohm balanced pair line 
compatibility 


1** | Frequency Standard = | ~+---~----~--- Optional station accessory 

to provide standby frequency 
standard signal and to 

allow checking of internal 
frequency standard. 


IMC, 1.0 VRMS, 50 ohm out- 
put, frequency accuracy equal 
to or better than 1 part in 108 
per day and 1 part in 107 per 
100 days. 


1** | Push-to-talk Switch | weer nee eee eee Optional accessory to allow 
silencing transmitter when 
not required to be on the air. 


Dry contact closure to key 
transmitter to"on the air" 
condition. 


1** Interlock Extension Switch | -------------- Optional accessory to allow 
power shutdown from a 

short distance away from 
the transmitter. 


Isolated dry contact closure 
to maintain operation; open | 
to prevent operation. 


1 Overhaul and Repair NAVSHIPS 0967~ | General transmitter over- 
Manual, AN/FRT-84(V) 293-0060 haul excepting units below. 
1 Overhaul and Repair NAVSHIPS 0967- | Exciter overhaul 
Manual, MD-777/FRT 293-3020 
1 Overhaul and Repair NAVSHIPS 0967~- | Keyer overhaul 
Manual, KY-655/FRT 293-4020 
1 Overhaul and Repair NAVSHIPS 0967~ | Decoder-Encoder overhaul 
Manual, KY-656/FRT 293-6020 
1 Overhaul and Repair NAVSHIPS 0967- | Remote Control unit over- 


Manual, C-7709/FRT 293-5030 haul 


*Test equipment and special adapters required for servicing are listed in table 4~4. See also, 
test equipment list in Overhaul and Repair Manual, NAVSHIPS 0967~-293-0060. 
**Refer to figure 1-1 to determine relationship of optional items to transmitter. 
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(An additional 10 KW PA unit is also used 
with the AN/FRT~84(V) only.) 

1-57. PREPARATION FOR RESHIPMENT. 
1-5& The AN/FRT~-84(V), exclusive of 
(Remote Control) C-7709/FRT, is shipped 
complete in two shipping containers. To 
prepare the AN/FRT~-84(V) for reship- 
ment, remove all external interconnecting 
cables and accessories connected to the 
units. Remove the power amplifier tube 
and the Bias and Servo Supply PC board 
9A2A1, Pack small parts in the storage 
drawer at the front of the Exciter~1 KW 


PA local equipment cabinet, and tape 
them in place. Tape front of drawer to 
prevent it from opening, and block the 
main 10 KW PA chassis and slides to 
prevent damage. 


Wood blocks should be installed between 
the top of the chassis sides and the upper 
left and right hand side rails to prevent 
lateral movement of the chassis assembly, 
and blocks should be installed between 

the front of the chassis slides and the 
inside of the left and right hand cabinet 
channels. Pack instruction manuals, larger 
parts, and cable connectors separately. 
Crate the equipment in accordance with 
applicable specifications. 


TABLE 1-4, RADIO TRANSMITTING SET FAMILY 


“RADIO TRANSMITTING SET 
REF DESIGNATION 


OUTPUT 


POWER | TECHNICAL MANUAL 


AN/FRT~83(V) 
AN/FRT~-84(V) 
AN/FRT~-85(V) 
AN/FRT-86(V) 


ORIGINAL 


200 KW 


1 KW 
10 KW 
40 KW 


NAVELEX 0967-292-9010 
NAVELEX 0967~293-0010 
NAVSHIPS 0967-293-1010 
NAVSHIPS 0967-293~-2010 
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TABLE 1-5. FIELD CHANGE RECORD 


FIELD CHANGE TITLE | SERIAL | INDICATION OF 
AND | NO. | ACCOMPLISH- 
PURPOSE | AFFECTED | MENT 


Side carrier generator simulator ! | VISUAL INSPECTION) 
A20 for MD-777/FRT (EIB-806) , 


Modification of Frequency Shift Keyer | VISUAL INSPECTION, 
KY-655/FRT (EIB 818) ' 


Addition of Circuit Breaker 8A1CB3 | VISUAL INSPECTION : 


Internal, External Frequency Standard | VISUAL INSPECTION | 
MD-777/FRT 


TABLE 1-6, FACTORY CHANGE RECORD 


SERIAL 
; NO. 
AFFECTED 


FACTORY CHANGE TITLE 
AND 
PURPOSE 


| INDICATION OF 
ACCOMPLISH- 
MENT 


Modification of Driver Tube 
Assembly 1A1AI in Radio 
Frequency Amplifier AM-6046/FRT 
Modification of PP-6067/FRT 
Power Supply 


| VISUAL INSPECTION | 


| VISUAL INSPECTION 


Addition of Step~Start Circuit to 


Plate Transformer 9T1 


| VISUAL INSPECTION 
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Table 1-6. Non-standard Abbreviations. 


DEFINITION 


Driver Transformer Assembly 


ABBREVIATION 


Final Transformer Assembly 
Peak Power Control 
Transmitter Gain Control 
Tune Overload Protection 
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SECTION If 


INSTALLATION 


2-1, GENERAL INFORMATION . 


2-2. This section consists of procedures 
for installation and initial set up of the AN/ 
FRT-84/7}. The maior equipment is 
shipped in two crates containing the 10 KW 
PA cabinet and the Exciter ~1 KW PA 
cabinet, When the delivered equipment 
includes an optional Remote Control unit, 
that unit is crested separately and includes 
its individual technical manual, NAVE LEA 
0967-292-9040, which describes installa~ 
tien of that unit. 


2-3. The following instructions apply 

to the installation of the uncrated local 
equipment cabinets containing optional 

units (Keyer and Decoder-Encoder). Hf the 
delivered AN/FRT-84(¥) omits either of 
these options, disregard instructions herein 
which apply to the omitted option. Also 
disregard installation instructions in the 
Exciter and Keyer technical manuals except 
as referenced herein. 


2-4. Unpacking requires the normal care 
accorded electronic equipment. Avoid 
rough handling and use care to protect front 
panel controls and connectors and the RF 
output comnector on the top of the 10 KW PA 
cabinet. The Exciter ~1 KW PA cabinet 
weighs 1200 pounds and the 10 RW PA 
cabinet weighs 1600 pounds. Suitable 
moving equipment must be available for 
placing the cabinets at the mounting 
iecations. HBiock should be removed 

from 10 KW PA chassis assembly after 

the unit is in place. 


ORIGINAL 


2-5. Table 2-1 is supplied as a guide 
to items required for installation. 


2-6. INSTALLATION REQUIREMENTS. 


2-7. POWER REQUIREMENTS. The AN/ 
FRT-84(¥} local equipment operates from 

a power source of 200, 208, 220, 230, 240, 
440, 460, or 480 VAC, 50-60 CPS + 5%, 
$-phase. Power consumption of the local 
equipment is 20 KW Gnaximum loading), 

of which &§ KW is useful average oulput 

and 15 KW is dissipated heat. Power factor 
is 6.8, Direct power connections are made 
from the building power distribution panel 
to circuit breaker screw terminals in the 
Exciter -1 EW PA cabinet. 


2-8. Power distribution within the local 
equipment cabinets is illustrated in figure 2-3, 
showing connections required for various 
line voltages. The Exciter and its blower 
and the optional Keyer and Decoder- 
Encoder units are supplied with 115 VAC, 
50-60 CPS, single-phase power from 

outlet strip 8A3 in the Exciter -IKW PA 
local equipment cabinet. The installing 
activity has the option of supplying 115 VAC 
power to outlet grip 8A3 from the 115 VAC 
output of the autotransformer in the cabinet — 
as shipped or reconnecting outlet sirip SAS 
te & separate source of 115 VAC power via 
cireuit breaker SALC BS, Power connections 
are described in paragraph 2-28. 


2-9. EQUIPMENT LOCATION. 


2-10. Figure 2-1 shows dimensions of 
immortence in installing the cabinets . 


2-1 


| QUANTITY 


a 


2 nit 


TABLE 2-1. 


NA 
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Pork HfL, 2000 tb. 


Socket wrenches , 1/4 in. 
te 5/78 in. 


Electrician tools 


Sheet metal tools and car- 
penter tools 


1/2 ts. Electric drill 


RF ouigut cable and connector | 
Power cables 
Signal cables 


Sheet metal cutter 
Caulking gun and compound 


Air ducts 


6-32 binding head machine 
serews and lock washers ' 


1/2 in. diameter lag screws 


or polis 
AN/PSM-~4B MulHimeter 


Manometer (differential 
pressure gauge) 


Test Equipment 


INSTALLATION TOOLS AND MATERIAL REQUIRED 


Piscement of cabinets 


Boltine cabinets 


Wiring connections 


installing air ducts 


Drilling mounting holes and holes for 
insialline air ducts 


Drilling mounting holes and holes for 
installing air ducts 


Determine from paragraph 2.2.3.4 and 
site plans 


Determine from paragraph 2.5.3.3 and 
site plans 


Determine from paragraph 2.3.3.2 and 
site plans 


See pargeraph 2.3.2 


Fabricate per paragraph 2.3.4 and 
site plans 


Air duct mounting 


As required for mounting cabinets on 
floor or platform 


Line vollage checks 


See paragraph 2.3.4 


Refer to paragraph 2.4.2 to determine 
additional fest equipment requirements. 
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The local equipment cabinets are designed 
for floor mounting over a cable duct or 
mounting on a supporting platform. The 
equipment should be level to allow proper 
operation of the cabinet doors and chassis 
slides. The exact location selected should 
make allowances for clearance on various 
sides as shown. Minimum clearances at 
the top and rear should be determined 
from air ducts and antenna cable. Hi is 
recommended that at least 12 inches be 
allowed at the top and 24 inches be allowed 
at the rear. 


2-11. Provisions have been made for 
cables to be routed to and between cabinets 
through entry ports in the bases of the 
cabinets. The only exception is the RF 
output cable which is connected at a coaxial 
connector on the top of the 10 KW PA 
cabinet. A typical installation will route 
primary power, audio input signal, and 
control wiring through cable duct in the 
fleor to the Exciter -1 KW PA cabinet. 
Internal power, signal, and control cables 
between that cabinet and the 10 KW PA 
cabinet are also routed through a cable 
duct in the floor. Cable ducts under 
mounting platforms can be used in lieu 

of floor ducts. Optional cable ports can be 
cut in the cabinets to allow for top or side 
cable routing. 


2-12, Access, cable ducting, and air 
ducting will necessarily be factors in 
selecting the mounting location for the 
cabinets. The exact installation location 
must also take into consideration the 
possibility of interaction between the AN/ 
FRT~84(V) and other electronic equipment 
in the immediate vicinity. 


2-18. INSTALLATION PROCEDURES. 
2-14, CABINET MOUNTING. 


2-15. Prepare the floor area or platform 
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upon which the Exciter-1 KW PA cabinet 
and the 10 KW PA cabinet are to be set 

by providing eight holes (per figure 2-1) 
for 0.5 inch O.D. lag bolts (mot supplied) 
used to secure the cabinets. Ensure that 
base openings for cable routing will match 
the holes provided in the floor or platform. 
Set the cabinet in place and bolt it down. 
The cabinets may be bolted together, if 
desired, as follows. Place the two unils 
together and block them to the desired 
relative positions. Match drill 0.531 inch 
diameter holes in the frames at 8 locations 
(igure 2~1}). Take care to catch chips. 
Bolt the cabinets together with 1/2 inch 
hardware. 


NOTE 


Care should be taken to assure 
that any cabinets which are to 

be bolted together have mating 
faces parallel within 1/8 inch 
before installing the bolts. 
Adjustments in vertical align- 
ment should be made by shimming 
the mounting base. 


2-16. Side panels may be removed, if 
necessary for access during installation, 
by removing two screws at the top from 
inside the cabinet and lifting the panel off. 


2-17. PREPARATION OF WIRING ENTRY 
PORTS. 


2-18, Wiring entry ports in the bases of 

the local equipment cabinets are covered 

with solid cover plates. Unscrew and remove 
these cover plates if base routing will be 
used, All external and interconnecting 

cables except the 10 KW PA RF output 

cable should be routed through these openings. 
Be careful to avoid damaging cables on 

sharp metal edges. 


NAVELEX 0967-293-0010 


NOTE 


Optionally, ports may be cut in 
the sides or tops of the cabinets 
fas shown in figure 2-1) for 
primary power and intercabinet 
cables. 


2-19. Before proceeding with wiring con- 
nections, locate and unbundie the inter- 
cabinet cable, which is preconnected in 
the Exciter-1 KW PA cabinet. Route the 
free end of this cable through the bottom 
cable port and over to the 10 KRW PA 
cabinet. if an alternate route has been 
chosen, longer cables may have to be 
fabricated. 


2-20. After cable installation, determine 
the cover plate openings required to snugly 
fit around all cables. Cut out necessary 
size opening in one corner of each plate 
and reinstall plates around external and 
inter-cabinet cables. The excess space 
should be caulked around cables to prevent 
undesirable alr intake from these openings 
during operation. 


2-21. SIGNAL AND CONTROL WIRING 
INSTALLATION PROCEDURES. 


2-22. Table 2-2 describes the audio and 
control wiring provisions required between 
external equipment and the AN/FRT~-84(V). 
These connections to external equipment 
are made in the Exciter-1 KW PA cabinet, 
with the exception of the 10 KW PA output 
monitor connection which is made in the 

10 KW PA. 


2-23, Required connectors, as listed in 
table 2-2, are supplied. All signal wiring 
near the transmitter, the antenna, or other 
sources of RF energy should be done with 
shielded cable, the shield of which should 
be securely connected to the shell of the 
plug. Allow 8 feet of cable inside the 
Exciter-1 KW PA cabinet to provide for 


2-4 


routing to the required connection points, 
except that the ground wire and the inter- 
lock extension wires require only about 
two feet if brought In through the boftom 
entry port. The signal and control wiring 
to the various units in the upper part of the 
cabinet should be routed and clamped as 
necessary within the cabinet so that it will 
not interfere with the movement of slide 
oul drawers or their cable retractors, 


2-24, After routing and securing the cables 
and pairs as required, individual connections 
should be made by culling wires to final 
length and attaching the required connectors, 
The ground cable is connected to the cabinet, 
using the 1/4-20 x 1/2 inch bolt (8E2, fig- 
ure 2-2} provided in the slaked-in nut at 

the lower left-rear corner of the Exciter-1 
EW PA cabinet base plate. 


2-25. The AN/FRT~-84(V), as shipped, 
provides a jumper between the interlock 
extension terminals on 8TB1 (see figure 
2~2). If an external interlock switch is me 
to be used to provide external shutdown of 
power to the various units of the AN/FRT- 
84(V), the jumper between terminals 1 and 

2 must be removed and the pair of incoming 
wires from the external Mmormaily-closed) 
interlock extension switch must be connected 
te these terminals. 


2-28. Although some of the optional cable 
connections listed in table 2-2 may not be 
required for present operations, it is 
recommended that a study of future uses 
of these options be made. ff thought 
desirable, these cables should be provided 
for future use Gabelled and tied out of the 
way in the cabinet}, since future instal- 
lation of these cables may be difficult. 


2-27. INTERCABINET POWER, CONTROL, 
AND SIGNAL WIRING. 


2-28, Intercabinet power, control, and 
signal interconnecting wiring is described 
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TABLE 2-2. INPUT SIGNAL AND CONTROL WIRING PROVISIONS OF 
AN/FRT-84(V) LOCAL EQUIPMENT 


LOCAL UNIT MATING CON~ SIGNAL/CONTROL 
TERMINALS NECTOR TYPE WIRE TYPE** CONNECTS TO FUNCTION 
Keyer*: 
4FL201-E(¢) ,D(-) | MS~-3116F14-155SW 1 pair GFM. Facsimile Mach.* | Facsimile Signal 
4FLZ71~-A¢) ,B(-) 1 pair | GFM Teletypewriter* Teletypewriter Signal 
4FL231-G ,H 1 pair GEM CW Key* CW Key Signal 
4FL2J1-K ,R 1 twisted pair| GFM Audio Distribution | Keyer Audio Tone Output 
Equipment * 
4FJ2J1-M ,N 1 pair GFM Key Switch*** Transition Relay Key 
Exciter: 
SFL3SJL-E ,F MS~-S116F14-198 | 1 twisted pair GEM Audio Input, Channel Al 
SFL3J1-C ,D 1 twisted pair Audio | Audio Input, Channel B1 
3FL3J1-G ,H | i twisted pair Distribution Audio Input, Channel A2* 
3FL3J1-A ,B 1 twisted pair Equipment Audio Input, Channel B2* 
3FL3I1-J 1 pair GFM Push-to-talk Push~to-talk Keyline 
| switeh* 
SFL3d1-L / 1 conductor Common 
3FL3SJL-M 1 conductor A2 ,B2 Readback 
3FL3J1-N i conductor ~ GFM Status Bl Readback 
38FL3J1-P | i conductor Indicators Al Readback 
8FL3J1-R | L conductor sok B+ on (operate) readback 
3FL3J1-5 1 conductor RF on (keyed) readback 
334 | UG-88C/U (BNC) RG-58/U GFM External Fre- External 1 MC Frequency 
quency Standard* Standard Input 
3d5 UG-88C/U (BNC) | RG-58/U GFM External Test External Test Point for 
Jack* Exciter Internal Fre~ 
quency Standard 
1 KW PA: i 
| 4A2710 UG~88C/U (BNC) | RG-58/U | GPM External Test External Test Point for 
dack* LEW PA RF Inpot 
(Exciter output) 
953 (\UG-88C/U (BNC) RG-58/U | GFM External Test External Test Point for 
dack* 10 KW PA RF Output 
Monitor 
Decoder~Encoder*: i 
SFLZI1-F¢) ,D(-) 1 twisted pair | Remote Control* Control 
5FL2J1-B(+) ,H(-) MS-3116P 12-108 1 twisted pair | Remote Control* Readback 


Exciter-1 KW PA 

Cabinet: 

8TBIL-1& 2 Spade Lugs 1 pair 

8E2 

1/2 in. dia. ground [Spade Lug #8 or larger 
bolt on cabinet base wire 


GFM External Inter- 
lock Switch* 
Good earth ground 


Power Interlock Extension 
formally closed) 
RF and Safety Ground 


*Indicates optional equipment. : 
**Use shielded cables near source of RF energy. 

*“*Transition relay in Keyer automatically unkeys transmitter and disables Keyer audio output when input signalis 
sustained without keying. Refer toKeyer technical manual for internal jumper connections required to allow 
manual transition relay operation. 

***Connections for optional remote status indicators. Contact closure to common to indicate condition. Current 
capacity of contacts is 0.5 AMP. 
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PRIMARY POWER INPUT: 
CONNECT TO SAICBI ON 
REAR OF CKT BKR PANEL 


PC BOARD BIAS & SERVO POWER : INTERLOCK 
COMPONENT SIDE 9A2)2 SUPPLY ASSY CHASSIS EXTENSION 


TERMINALS 


CABLE 
PORT 


| os — 
otai (Bg, ly 9E1 INTERCABINET 


28 ILIV ISL 2l f ' GRD STUD 
9J3 Jl || | “(962 GRD sTuD 
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MONITOR) DRIVE) | | DISTRIBUTION ONLY) 
NOTE: © 
FOR WIRING DETAIL OF CABLES (A), (8),(C),(D), if 
SEE TABLE 2-3. © : FROM I KW PA 

RF OUTPUT 
10 KW PA CABINET : EXCITER -i1KW PA CABINET 


FIGURE 2-2. Exciter-1 KW PA Cabinet to 10 KW PA Cabinet, 
Interconnecting Cable Termination Points 
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EXCITER-1 KW PA TO 10 KW PA CABINET INTERCONNECTIONS 
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in table 2-3 and shown in figure 2~2. An 
interconnecting cable has been supplied 
preconnected at the Exciter-1 KW PA 
cabinet, with sufficient length for bottom 
or side cable routing. Maling connectors 
are giready installed on the cables. Refer 
te figure 2-1, and fabricate a similar cable 
if tep routing of interconnecting cable is 
desired, 


CAUTION 


Be careful to avoid interchanging 
HY drive and RF monitor cables 
at 971 and 933, as damage will 
result. 


2-25. PRIMARY POWER CONNECTIONS, 


Shut off and secure building power 
circull breaker before connecting 
primary power. 


2-30. Primary power connections should 
be made from circult breaker SAlLCBi 
@igure 2-2) behind the circuit breaker panel 
of the Exciter-i1 KW PA cabinet directly to 
the bulldine power distribution panel cireuit 
breaker Gigure 2-3}. Primary power 
requirements are 22.5 KVA (GE 
206, 208, 220, 250, 240, 440, 460, or 486 
VAC line-to-line, 50-60 CPS +5%, 3-phase. 
Select the bulldinge power panel circull 
breaker value to protect properly against 
overloads; do nol depend upon the circuit 
breaker value to protect properly against 
overloads; do not depend upon the circuit 
breaker on the bottom of the Exciter-1 KW 
PA cabinet for exclusive protection. The 
circuit breaker on the bottom panel of the 
Execiter-1 KW PA cabinet is intended 
primarily as 2 readily avaliable emergency 
shutoff. A neutral power cable wire dif 
used) cam be commected to ground stud BE2 
fin addilion to a good RF earth ground). 


2718 
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Connections should be made with #4 AWG 
or larger wire, depending upon wire length, 


it is necessary to temporarily un- 
mount circuit breaker BAICBI te 
make connections. Before re- 
mounting, check all screw terminais 
for tightness. 


2-31, The heavy limes in figure 2-3 repre- 
sent wiring from the cutout terminalis of 
circuit breaker 8A1CB1 to individual taps 
on the rear of autotransformer 8T1. These 
three wires (and no others) should be re- 
connected at tne autotransformer as neces- 
Sary lo adiacent taps which correspond 
closest to the actual measured line to line 
yvollase. Good equipment periormance 
requires thal the line voliage be maintained 
within 5 percent of the nominal voltage for 
which the selected taps are intended. Phasing 
of the lines should be as noted in figure 2-3; 
however, the phasing will be checked when 
installation is completed, 


The lines which are reconnected 

for line vollage change are 

identified with wire markers 

numbered "100, 101, and 102". 
2-32. As shown in Neure 2-3, LLSVAC 
single phase power is normally supplied 
from 2 secondary winding on the autotransfor- 
mer to terraingis 2 and 4 of termina! 
board 8TB2 {bottom of Exciter-1KW cabinet). 
An external source of LISYAC 60CPS 
power is brought in through SAICES and 
connected to terminals 1 and 3 of &TB2 
for application to outlet strip SA3 
which is a source of operating power for 
the Exciter and the Exciter's blower 
and, if installed, for the Keyer and 
Decoder-Encoder units. 
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O- 0: 0 0 0:0 0 0 0.0 0:0 
208 230 440 480 208 230 440 480 208 230 440 480 
200 220 240 460 200 220 240 460 200 220 240 460 


P/O BaTi 
(NOTE 2) 


220 VAC 


3@ TO 
Bea LKW PA 
36 TO (2) 
lO KW PA 15) so en 
8 

20.6 VAC, 
3¢@ TO 
10 KW PA 
115 VAC, 
ig TO 


10 KW PA nS : 
7 ' PWR FOR EXCITER, 


G2) @2)@2) @2) 8A3 115 VAC, 19 | vever Exc, BLOWER 
Loe /]| OUTLET STRIP J peconeR-ENCODER 


NOTES: 


1. PRIMARY POWER CONNECTION ( SHOWN IN HEAVY LINES) ARE 
ONLY ONES WHICH CHANGE TERMINALS WITH LINE VOLTAGE 


CHANGE. 
: 2. SHOWN WIRED FOR 460 VAC OPERATION. 
BAICB3 3. PRIMARY POWER INPUT: 200, 208, 220, 230,240, 440, 460, 
OR 480 VAC, 80-60 CPS45%,3¢ 
4. CIRCUIT BREAKER INTENDED AS SAFETY SWITCH - NOT AS 
TO EXTERNAL PRIMARY OVERLOAD PROTECTION. BUILDING CIRCUIT 
115 VAC SUPPLY BREAKER VALUE SHOULD BE SELECTED FOR PROTECTION - 


225 KVA(20KW) AT INPUT VOLTAGE). 


Figure 2-3. Primary Power Distribution 
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2-33. RF OUTPUT CONNECTION, 

2-34, A standard 1-5/8 inch EIA (male) 
flange fitting is provided at the top of the 

10 KW PA cabinet (figure 2-1) for connec- 
tion of the RF output to a 50 ohm unbalanced 
antenna system. <A suitable connector 
should be obtained to mate with this 
connector and be compatible with the 

cable to be used. 

2-35. AIR DUCTS, 

2-36. Input and exhaust air ducts for the 
10 KW PA cabinet may be required, de- 
pending on the particular installation. 

Ducts must be terminated at the cabinet 
with flanges to mate with air ports shown in 
figure 2-1, Mounting screws should be 
selected to be compatible with the mounting 
holes shown. 


2-37. The air intake at the rear of the 
cabinet should be connected in a manner 
which will not interfere with changing the 
air filter mounted at the intake port. The 
intake duct should be of sufficient size 

(24 x 24 inches minimum) to supply 750 
CFM air flow. 


2-38. The exhaust port is located at the 
top of the 10 KW PA cabinet. The exhaust 
duct should be of sufficient size (10 x 10 
inches minimum) to provide 750 CFM air 
flow. Duct lengths for intake and exhaust 
may be up to a length equivalent to 50 feet 
each of the minimum size specified, using 
only the blower in the cabinet. Estimated 
nominal temperature rise above ambient 
for the 10 KW PA cooling system is 35°C. 


2-39. The Exciter-1 KW PA cabinet 
requires no air ducts; however, an exhaust 
duct system may be specially fabricated 
for attachment to the exhaust port on the 
top of the Exciter-1 KW PA cabinet, if 
desired, Air flow of 120 CFM is required 
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for this cabinet. 


2-40, The design conditions for the external 
ducting assumes the CFM air flow specified. 
The maximum allowable static air pressure 
difference at the equipment between the 
supply and exhaust ducts must be less than 
.05 + ,05 inches water gauge for the 
Exciter-1 KW PA cabinet and less than 
+0.5 inches water gauge for the 10 KW PA 
cabinet. If external booster fans are used, 
the maximum static air pressure at the 
supply ducts shail be less than +2 inches 
water gauge. If a negative supply pressure 
up to -l inch is present, the installer must 
take care to block air leaks around wiring 
parts so that the air supplied to the cabinet 
passes through the air filter. 


2-41. For minimum noise level, both intake 
and exhaust ducts should be lined with 
acoustic insulation to the entrance and exit 
of transmitter room. Selection of acoustic 
insulation must be done to be compatible 
with air flow requirements outlined. Ducts 
and insulation should be selected together 

to provide desired results. 

2-42, REMOTE CONTROL CONNECTIONS, 
2-43. Control and readback lines between 
the Decoder-Encoder and the associated 
Remote Control unit should be connected as 
described in the Technical Manual for the 
Remote Control unit; NAVSHIPS 0967-292- 
9040, That manual should also be consulted 
for other remote control system installation 
instructions, 


2-44. INSTALLATION OF ITEMS PACKED 
SEPARATELY. 


2-45. The Bias and Servo Power Supply PC 
Board and the power amplifier tube are 
removed from the 10 KW PA unit for 
shipping. Following are procedures for 
installing these items after unpacking. 
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2-46. PC BOARD INSTALLATION. To 
install the PC boards, perform the following 
steps: 


a, Remove two 10-32 screws from the 
left hand side of the bottom compartment 
access door, and swing the door open. 


b. Locate PC card edge connector 
$A232 on Bias and Serve Power Supply 
Assembly 9A2 (figure 2+2). 


e. Orient Bias and Servo Power 
Supply PC Board Assembly 9A2A1 over 
the card edge connector, with the compo- 
nent side of the assembly toward the right 
hand side of the cabinet. 


d. Plug the PC Board into the con- 
nector and seat it carefully. 


e. Close the bottom compartment ac- 
cess door and secure with the two 10-32 
screws. 


2-47. PA TUBE INSTALLATION. To 
install the PA tube, perform the following 
steps: 


a. Remove top and side screws from 
plate compartment front cover. Loosen 
bottom screws, and remove cover plate. 


WARNING 


Use shorting stick to check plate 
clamp for possible high voltage 
charge before working in the plate 
compartment. Make sure all 
power is secured. 


b. Remove two 6-32 screws from top 
flange of front top-chimmey bracket, and 
remove bracket. 


c. Loosen but do not remove similar 
screws on left and right hand side top- 
chimney brackets. 
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d. Slide RFI filter out the front, and 
remove from compartment. 


e. Raise top chimney, rotate 45 
degrees, and remove from top~chimney 
brackets. 


f. Loosen screw used to tighten plate 
clamp band if necessary. 


g. Orient tube over bottom chimney 
with handles toward sides of compartment. 
Set the tube in the chimney and socket, 
being careful to avoid bending contact 
fingers. Rock the tube back and forth 
slightly to overcome friction while seating 
tube firmly in the socket. Leave handles 
oriented toward compartment sides. 


CAUTION 


Do not attempt to seat tube without 
rocking it, as the socket can be 
damaged. 


h. Tighten the plate clamp band screw. 


i. Set the top chimney over the tube, 
Raise it, and seat it with its flange slots 
over the screws protruding from the left 
and right hand side chimney clamps. 


j. Slide the RFI filter in place over the 
top-chimney flanges. 


k. Tighten screws on the two top- 
chimney clamps at the left and right hand - 
sides of the chimney, and reinstall the 
front clamp with two 6-82 screws. 


1. Inspect the components in the plate 
compartment, and reinstall the compart~- 


ment cover. 


m. Place the shorting stick on its hook, 
and secure the handle in the clamp provided. 
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9-48, INSPECTION AND ADJUSTMENT 
2-49, INSPECTION. 
2-50, After the equipment has been installed, 


and before energizing it for the first time, 
make a thorough inspection to ensure that 
the AN/FRT-84(V) is electrically and 
mechanically ready to be operated. The 
following checklist covers the items to be 
inspected. Replacement or repairs should 
be made if necessary. 


a. inspect mounting hardware through- 
out the equipment for correct installation 
and tightness. 


b. Inspect installation wiring and all 
cable connections to ensure that con- 
nections are made to the proper connectors/ 
terminalis and that all connections are 
complete, properly seated, and tightened. 


ce. inspect for proper grounding. 


a. Inspect all front panel controls 
and indicators for mechanical damage, 
looseness, and proper mechanical 
action. 


e. For each unit with slide-out chassis 
mounting; loosen the front panel screws (or 
retaining latch), slide unit forward, and 
inspect for signs of damage. Check inter- 
lock switches when reclosing units. 


i, Check primary power conneclions 
and line voltage tap connections in Exciter-1i 
KW PA cabinet bottom (figure 2-3) for 
proper commections and tightness. 

2-51. PERFORMANCE CHECKS 

2-52. When the AN/FRT-S84(V) is energized 
for the first time, or if the primary power 
wiring has been disconnected and re- 
installed, it must be established that 
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the proper phase relationship exists between 
the AN/FRT-84(V) and the primary power 
source, 


2-53, Before energizing the equipment, open 
open 10 KW PA cabinet doors, and slide 
chassis out of cabinet. Refer to paragraph 
3-4 of the Operator's Handbook (NAVELEX 
0867-293-0020) to activate the transmitter 

to standby only. Energize the equipment, and 
determine that blower 9A1B1 is rotating ~ 

in the proper direction (counterclockwise as 
viewed from lefl side of unit) and at full 
speed. Ifthe primary power connections 
have been made in incorrect order, revers- 
ing any two, butonly two, of the con- 
nections to primary power circull breaker 
(figures 2-2 and 2-3) will ensure that the 
proper relationship is attained. 


2-54, After checking primary power 
phasing, perform checks listed in paragraph 
3-4 of the Operator's Handbook. 

2-55, Before operating the transmifter at 
full power, refer to paragraph 5-20, and 
perform all Monitor/Control Assembly 

(16 KW PA} adzustments to ensure proper 
filament operation and proper fault detector 
protection. Then check the TGC and PPC 
adjustments in paragraphs 5-28 and 5-33. 
Also, if a Keyer or remote control equip- 
ment is to be used, refer to Section Tl of 
the appropriate technical manuals for the 
individual units for required adjustment 
procedures. 


2-56, Then operate the transmitter in all 
modes according to information in the 
Operator's Handbook. Make any other neces~ 
sary adjustments and repairs before releasing 
the set to the operator. Also perform initial 
performance checks listed in Maintenance 
Standards Book NAVSHIPS 0967-293-0050, 
and record required data. 


2-57, INTERFERENCE REDUCTION. 
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2-58, To reduce the possibility of RF inter- 
ference, the system should be operated with 
all units bolted securely in their cases. 
Cable shielding and ground connections in 
all fabricated cables should be carefully 
inspected to ensure proper terminations. 
The complete bonding system should also 
receive careful attention during instal- 
lation, In addition, to assure a good 
ground reference for the antenna, the 
system must be installed close to an 
effective, permanent ground termination. 
Ground connections should be clean and 
tight to ensure good bonding. 


2-59. PRELIMINARY CONTROL SETTINGS. 


2-60, Table 2-4 lists the normal operating 
positions of maintenance controls for the 
various local units to allow automatic 
operation. Set controls as specified before 
proceeding with operation. 


2-61. INITIAL CHECKS AND ADJUSTMENTS. 


2-62. Perform the following initial checks 
and adjustments before operating after instal-_ 
lation or maintenance or whenever you may 

be uncertain of control setting. Refer any 
discrepancies to maintenance personnel. 


WARNING 


High DC voltages are applied in 
various units when the set is placed 
in the operate condition; and high 
AC voltages are present in many 
units, even in standby or amplifier 
off conditions, Do not reach into 
units or cabinets with primary power 
applied. Do not touch or reach 
near any high voltage circuits until 
a shorting stick has been used to 
ensure circuits are discharged. 


TABLE 2-4. PRELIMINARY CONTROL SETTINGS, LOCAL EQUIPMENT 


UNIT CONTROL SETTING 


All units Circuit breakers RESET or NORMAL. 
Exciter REMOTE/LOCAL selector LOCAL* 
INPUT LEVEL selector OFF 
CHANNEL GAIN RATIO selectors 0 dally CCW) 
CLASS GF EMISSION selector S5B fo) 
SIDEBAND SELECTOR (4)ISB / 
LKW PA PWR control Fully CW 
FREQUENCY MEGACYCLES selector AUTOMATIC 
Key switch NORMAL 
10 KW PA MAN/AUTO selector AUTO. 
(Ginside, behind righthand door) 
TUNE PWR REQUEST selector Down 
Keyer FUNCTION TEST selector OPERATE 


*Note: Do not use REMOTE position at any time unless the set has a Decoder~Encoder unit, 


and then only when operating by remote control. 


ORIGINAL 


2-15 


NAVELEX 0967-293-0010 


a. Set controls as listed in table 2-4. 
Those not listed may be in any position cor 
are of the spring return type. 


b. Turn on building power to trans- 
mitter cabinet. Tu¥n on all circuit 
breakers on bottom panels of both cabinets. 
Momentarily depress the Exciter STAND- 
BY pushbutton. The following Indicators 
should immediately illuminate: the Exciter 
FREQUENCY KC indicators, TUNE indi- 
cator, and STD OVEN indicator; the Keyer 
STANDBY indicator; the 1, Box POWER 
indicator; and the 1 KW Power Supply 
POWER ON indicator. The Exciter 
STANDBY pushbulten will Uluminate after 
a three minute time delay has elapsed, and 
other indicators may illuminate, depending 
on the status of the equipment. 


CAUTION 


Excessive plate current (above 330 
MA) with no RF signal will damage 
the 1 KW PA final amplifier tubes, 
Do not place the set in OPERATE 
for long periods until step h is 
properly completed. If necessary, 
placethe set in STANDBY behween 
steps. 


¢, When the Exciter STANDBY push- 
button illuminates, place the set in the 
operate condition by momentarily depres- 
sing the Exciter CPERATE pushbutton. 
The STANDBY pushbutton will extinguish, 
and the OPERATE pushbutton will illuminate. 


d. Set 1 KW PA Multipurpose Meter 
switch al PA DRIVER SCRNS VOLTS, 
Multipurpose Meter should indicate 287 
+15 VDC. 


e, Set Multipurpose Meter switch at 


DRIVER PLATE VOLTS. Multipurpose 
Meter should indicate 600 +60 VDC. 
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f. Set Multipurpose Meter switch at 
PA PLATE VOLTS. Multipurpose Meter Sse 
should indicate 2400 + 240 VDC. 


g. Set Multipurpose Meter switch at 
PA PLATE 1 AMPERES and then at PA 
PLATE 2AMPERES. Note Multipurpose 
Meter indication at both settings. 


h. If the indications obtained in step g 
were within 220 to 280 MA, with not more 
than 40 MA difference between tubes, 
proceed with step i. If not, refer to para- 
graph 5-14 in the AN/FRT-84(¥) 
Technical Manual, NAVSHIPS 0967-293- 
0010, for corrective procedure. 


i. Set 1 KW PA Multipurpose Meter 
switch to DRIVER 1 AMPERES and then 
DRIVER 2 AMPERES. If the indications 
are within 260 to 400 MA, proceed with 
operation. Tf not, refer to paragraph 
5.2.1.1 in the AN/FRT-84(V) Technical 
Manual for corrective procedure. ed 


j. Open right hand 10 KW PA cabinet 
door. 


k, Set FAULT DETECTOR meter 
selector at LINE. FAULT DETECTOR 
meter should indicate in the NORMAL 
area. 


l. Set FAULT DETECTOR meter 
selector at 28V. FAULT DETECTOR 
meter should indicate in the NORMAL 
ares. 


m, Set FAULT DETECTOR meter 
switch at FIL. FAULT DETECTOR meter 
should indicate in the NORMAL ares, 


nu. Set FAULT DETECTOR meter 
switch at +15V, FAULT DETECTOR 
meter should indicate in the NORMAL 
area. 
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o, Set FAULT DETECTOR meter 
switch at -15V.. FAULT DETECTOR meter 
should indicate in the NORMAL area. 


p. Set FAULT DETECTOR meter switch 
at BIAS. FAULT DETECTOR meter should 
indicate in the KEYED BIAS area (center 
of area corresponds to 1.1 AMP plate 
current). : 


q. Set FAULT DETECTOR meter switch 
at +1KV. FAULT DETECTOR meter 
should indicate in the NORMAL area. 


r. Set FAULT DETECTOR meter 
switch at +8 KV. FAULT DETECTOR meter 
should indicate in the NORMAL region, 


s. Use CIRCUIT TEST meters and 
selectors on the Exciter and Keyer units 
to check power supplies. Meter should 
indicate in green area. 


t. Momentarily depress the Exciter's 
STANDBY pushbutton. 


u. Apply normal level! audio signals to 
the two (or four) active audio input channels. 
Slide the Exciter out of the case. 


v. Set the INPUT LEVEL selector to 
Al, and the CIRCUIT TEST selector to | 
AI-ALC. Advance internal input level 
control Al from a starting position at the 
counterclockwise end until ALC action is 
indicated by a slight occasional deflection 
of the CIRCUIT TEST meter. Then reduce 
the setting slightly until no ALC action is 
apparent. Check the INPUT LEVEL meter 
to ensure that input to Exciter audio channel 
is no greater than 0 VU. 


NOTE - 
The nominal level for proper oper- 


ation is 0 VU for a single-tone, 
sine-wave signal. For a complex 
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waveform input signal, the VU meter 
indication will be lower, depending 
on the peak to RMS voltage ratio of 
the input signal. The ALC indication 
is based on the peak of the input 
signal. The peak of the signal is 

the significant factor, since dis-~ 
tortion and overload in the trans- 
mitter depends on the signal peaks. 


w. Set the INPUT LEVEL selector to 
Bl and the CIRCUIT TEST selector to 
B1-ALC and adjust input level control B1 
as in step v. 


x. Slide Exciter chassis back into its 
case and secure. 


2-63. OPERATING PROCEDURES: 


2~64. Normal operation for voice trans- 
mission is accomplished completely from 

the Exciter front panel. Tuning is automatic. 
For teletypewriter, facsimile, and CW 
transmission, the Keyer also requires. 
operation. Remote control operation 
requires setup of the Exciter unit for 

remote control; otherwise operation is 
accomplished at the remotely located 

Remote Control Unit. 


2-65. This paragraph contains descriptions 
and identification of normal operating 
controls (Exciter and Keyer), starting 

and shutdown procedures, local voice and 
data operating procedures, and a procedure 
for set up for remote operation. 


NOTE 


Operation with 10 KW PA cabinet 
doors open should be limited to 
avoid dust accumulation in the set. 
With doors open, intake air by- 
passes the air filter, 
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2-66, OPERATING CONTROLS, Normal 
automatic operation requires only the use 

of Exciter front panel controls and indica~- 
tors and, for TTY, FAX, or CW, the 

Keyer front panel devices. All other con- 
trols are for setup only, or are for mainten- 
ance or emergency manual operation. 


2-67. GENERAL INFORMATION FOR - 
STARTING. 


2-68. Starting and shutdown of the local 
equipment is accomplished with the Exciter's 
STANDBY, OPERATE, and AMPLIFIER OFF 
pushbuttons. The status is indicated by 
illumination of these pushbuttons. To start 
the equipment proceed as follows: 


NOTE 


Do not use the equipment circuit 
breakers as off/on switches, since 
the Exciter frequency standard oven 
should remain on at all times and 
circuit breaker life is reduced by 
repeated use. Circuit breakers 
should be used only for overload 
protection, safety during mainte-~ 
nance, or emergency shutdown. 
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a. Momentarily depress Exciter's 
STANDBY pushbutton. After a three- 
minute time delay, the STANDBY push- 
button will illuminate. Other indicators 
may also illuminate. The time delay 
allows 1 KW PA and 10 KW PA tubes to 
warm up. 


b. After the STANDBY pushbutton is 
illuminated, the OPERATE pushbutton can 
be depressed to put the transmitter on the 
air. 

NOTE 
Except when the SIDEBAND SE- 
LECTOR is in the USB-VFG or 
USB-PTT positions, the TUNE 
pushbutton is illuminated, or the 
FAULT indicator is illuminated, 
the transmitter is keyed and it 
will go on the air when the 
OPERATE pushbutton is momen- 
tarily depressed. If the TUNE 
pushbutton is illuminated, the 
transmitter must go through a 
tune cycle before it is on the air. 
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SECTION Ii 
OPERATIONS 


Note 


This section is bound as a separate volume. Refer to 
Operator’s Handbook, NAVELEX 0967-293-0020, for 
operation of this equipment. 
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SECTION IV 
TROUBLE SHOOTING 


4-1,  INTROUDCTION. 

4-2, This section of the technical manual — 
contains information to enable the electro- 
nies technician to locate efficiently the cause 
of equipment malfunction and abnormal per- 
formance. Effective trouble shooting of 
electronic equipment consists of recognizing 
the fault sysmptom, identifying the circuit 
responsible, and isolating the defective com- 
ponent or module in order to repair the 
equipment and return it to normal 

operation. To perform these steps quickly 
and efficiently, the technician should cleariy 
understand the purpose and operation of each 
functional circuit in the equipment, and 


follow a systematic, logical trouble shooting 


procedure. Refer to NAVSHIPS 0967-000~- 
0000 for descriptions of conventional elec- 
tronic circuits. 


4-3. LOGICAL TROUBLE SHOOTING. 


4-4, The following paragraphs oresent 
trouble shooting techniques based on six 
logical steps that will provide the technician 
with the basis for localizing and locating 
trouble areas in the transmitter. The trans~- 
mitter should first be considered as 2 
complete system and secondly, by units. 
Certain units are covered by separate tech- 
nical manuals. Table 1~2 Section 1 of this 
manual lists units and their Technical 
Manual numbers. 


4-5, SYMPTOM RECOGNITION. 

This is the first step in a logical trouble 
shooting procedure and is based on a com- 
plete knowledge and understanding of equip- 
ment operating characteristics. Some equip- 
ment troubles are not the direct result of 
component failure. This type of trouble is 
not always easy to recognize since all condi- 
tion of less than peak performance are not 
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always apparent. This type of trouble is 
usually discovered during performance of 
preventive maintenance. It is important 

that an unfamiliar trouble, as well as a 
familiar and apparent trouble, be recognized. 


4~6, SYMPTOM INVESTIGATION. 

When a trouble symptom has been recognized. 
all the available aids designed into the equip- 
ment should be used to further elaborate on 
the original trouble symptom. Use of front 
panel controls and other built-in indicating 
and testing aids will provide better identifi- 
cation of the original trouble symptom. Also, 
checking or otherwise manipulating the oper- 
ating controls may eliminate the trouble. 


4-7, PROBABLE FAULTY SECTION. 
The next step in logical trouble shooting 
procedure is to make a number of logical 
choices as to the cause and location of the 
trouble. The logical choices are mental 
decisions based on knowledge of the equip- 
rent operation, a full identification of the 


_ trouble symptom, and information contained 


in this manual. The overall functional descrip- 
tion and service block diagrams in this section 
should be referred to when selecting a poss~ 
ible faulty section. 


4-8. LOCALIZING THE FAULTY SECTION, 
For the greatest efficiency in localizing _ 
trouble, the functional sections which have 
been selected by the logical choice method 
should be tested in an order that will re- 
quire the leasttime. This requires a mental 
selection to determine which section to test 
first. The selection should be based on the 
validity of the logical choice and the difficul- 
ties in making the necessary tests. If the 
tests do not prove that a particular section 

is at fault, the next selection should be tested, 
and so on until the faulty section is located. 
As aids in this process the manual contains 
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a functional description for each functional 
section based on the Servicing Block Dia- 
gram. 


4-9. ISOLATING THE FAULTY SECTION. 
After the faulty section has been identified, 
the trouble should be pinpointed to the par: 
ticular circuit, part, or module. The 
servicing block diagram, schematic diagram, 
and parts-location illustrations for the 

faulty section should be used for this pur- 
pose, The Functional description provides 
the signal flow and test information needed 

to isolate the faulty circuit. 


4-10, FAILURE ANALYSIS. 

After the trouble has been located, as 

being a faulty component, misalignment, 

or other problem, but prior to performing 
corrective action, the above procedures 
should be reviewed to determine exactly why 
the fault affected the equipment in the man- 
ner it did. This review is usually necessary 
to make certain that the fault discovered is 
actually the cause of the malfunction, and 
not just the result of the malfunction. 


4-11... Troubleshooting information is pro- 
vided in various forms in this section. 
Paragraph 4-13 consists of a general func- 
tional description of the system with em- 
phasis on the interrelation of the various 
units. Following the general information 
are major paragraphs (paragraphs 4-21- 
4~278), each covering a particular func- 
tional section of the 1 KW PA, 10 KW PA 

L KW Power Supply, andi. Box units. RF 
signal path, tuning circuits, keying circuits, 
protection and power control circuits, 
metering, and power supplies, are dis- 
cussed individually in these paragraphs. 
Refer to table 1-2 for a list of related 
publications containing detailed information 
for the Exciter, Keyer, Encoder-Decoder, 
and Remote Control units, which are 
described in separate manuals. 


4-12. Following the text protion of this 
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section are test data and servicing diagrams 
for units covered in detail in previous para- 
graphs, located together in one area for 
convenient reference. Servicing diagrams 
are intended to be used in localizing the 
fault of a particular circuit; and therefore, 
details of interassembly and intercircuit 
connections are shown in detail in these 
illustrations. The simplified schematic 
diagrams, which are included with the text 
to support circuit discussions, are not 
intended for signal tracing between circuit 
groups; so connector pin connections and 
most terminal connections are represented 
therein only by breaks for the sake of 
clarity and simplicity. 


WARNING 


Dangerous high voltages are found 
in many places in the units while 
operating, and appropriate pre- 
cautions should be taken in servicing. 
The 1 KW Power Supply and the 

1 KW PA contain DC voltages up to 
2400 volts, and the 10 KW PA 
contains voltages of up to 8000 
volts. High RF voltages are also 
found in the 1 KW PA and 10 KW 
PA units. Also, depending upon 
the type of primary power used, 
AC voltages of 220 or 460 volts can 
be found in the 1 KW Power Supply, 
the Autotransformer assembly. 
Even after power is removed, high 
voltage DC circuits may still have 
voltage applied from filter capacitors, 
so they should be shorted to ground 
before touching them. High voltage 
shorting sticks are provided inside 
the 1 KW PA and 10 KW PA units 
for this purpose. 


4-13. FUNCTIONAL DESCRIPTION, RADIO 
TRANSMITTING SET AN/FRT-84(V). 


4-14. Figure 4-1 illustrates the functional 
interrelation of units in a typical AN/ 
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FRT-84(V) configuration, The Exciter 
allows the operator to select the trans~ 
mission frequency, type of sideband and 
mode (USB-PTT, USB-VFG, USB, LSB, 

(2) ISB and class of emission (AO, Al-Fi- 
F4, A2-A3e, and SSB with various levels 
of carrier). When the operator selects one 
of the 280, 000 frequencies available in the 
2.0 to 29.999 MC range, the Exciter. 
supplies a five-wire code to the 10 KW PA 
unit; and the 10 KW PA, in turn, supplies a 
five-wire code to the 1 KW PA. The 10 KW 
PA and 1 KW PA units use the five-wire 
code information to automatically tune to 
the correct operating band. The Exciter 
and the 1 KW PA units then generate a low 
power CW tune signal, and servo tuning 
circuits in the 10 KW PA fine tune to the 
correct operating frequency and adjust the 
output loading circuit. All units are then 
tuned and ready for full power transmission. 


4-15. Voice inputs may be supplied to the 
Exciter either directly or through an ex- 
ternal distribution equipment such as a 
ptach panel. Facsimile, FSK, and CW 
inputs enter the AN/FRT-84(V) at the 
Keyer. The Keyer processes these signals 
and applies its audio output signal to the 
Exciter input. 


4-16. Once the set is keyed and an input 
signal is applied, the Exciter produces a 
low level RF output signal for driving the 1 
KW PA unit. The 1 KW PA provides linear 
amplification to a power level sufficient to 
drive the 10 KW PA. Further linear 
amplification in the 10 KW PA unit produces 
an RF output signal of 10 KW PEP or 5 KW 
average power for application to the antenna 
system. During operation, fault circuits 
continually monitor the equipment for 
abnormalities. If a fault is detected, the 
equpment is unkeyed and held inoperative 
until the condition is corrected and the 

fault circuit is reset. Fault indicators on 
the individual units aid in determining 

fault location. 


4-4 


4-17, The 10 KW PA develops and applies 
DC control signals to the 1 KW PA which 

in turn supplies DC control signals to the 
Exciter to maintain the level of transmitted 
power at a constant predetermined value, 
thus compensating for overall gain vari- 
ations and preventing the RF power output 
from decreasing below rated levels or from 
exceeding safe limits. The majority of 
other control functions are routed through 
the I. Box. This unit acts upon the control 
information supplied to it from various 
other units to provide sequencing for inter- 
related functions and to assure that oper- 
ational steps and controls are handied in 

a predetermined and orderly manner. 
Additional control functions, such as 

some between the Exciter and 1 KW PA 

or between the 1 KW PA and 10 KW PA, 
are not routed through the I. Box. 


4-18. For those AN/FRT-84(V) configura- 
tions which include Remote Control equip- 
ment, the additional units supplied are the 
Decoder~Encoder (mounts in Exciter-1 

KW PA local equipment cabinet) and the 
Remote Control unit, which is located 

away from the local equipment. The 
installation site of the Remote Control unit 
is dependent only upon the availability of 

a suitable primary power source and a 
two-wire circuit such as a telephone line 

to connect it to the local equipment(s) it 
controls. With suitable circuit connections, 
a single Remote Control unit can control 
and monitor up to ten local AN/FRT-84(V) 
sets equipped with individual Decoder~ 
Encoder units. 


4~1{9. Control and readback between the 
Remote Control unit and the Decoder-Encoder 
and between the Decoder-Encoder and the 
Exciter allows the remote operator to 
signal the selected local transmitter to 
change its mode of operation, frequency, 
and standby/operate status. Display 
functions on the front panel of the Remote 
Control unit advise the remote operator of 
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the identity of the local transmitter being 
monitored and its frequency, mode of 
operation, transmitter ready status, and 
standby/operate status. Additionally, 
fault displays show when there is a fault 
at the transmitter or within the Remote 
Control unit. 


4-20. Primary power for all AN/FRT-84(V) 
units (except the Remote Control unit) is 
applied at the Autotransformer assembly in 
the equipment rack, which converts 220 or 
460 VAC three phase primary power to 

220 VAC three-phase for the 10 KW PA and 
to single phase 115 VAC power for the 
Keyer, Exciter, and Decoder-Encoder. 
Provisions are made to allow 115 VAC 
single phase power to be supplied to the 
Keyer, Exciter, and Decoder-Encoder 
externally. 220 VAC three-phase power is 
also supplied from the Autotransformer 
assembly through the 1 KW PA to the 1 

KW Power Supply. Transformed AC power 
and high voltage DC power from the 1 KW 
Power Supply is delivered back to the 1 KW 
PA. A 28 VDC Power Supply circuit in the 
10 KW PA provides 28 VDC power to the I 
Box unit in addition to the 10 KW PA con- 
trol circuits. 


4-21. RF CIRCUITS 


4-22, FUNCTIONAL DESCRIPTION. 


4-23, Refer to figure 4-2. The Exciter 
generates an RF signal with a maximum 
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level during normal operation of 50 milli- 
watts PEP. This signal is applied to the 
input of the 1 KW PA unit, in which it is suc~ 
cessively amplified by two linear amplifier 
stages: a driver amplifier stage and a 
final amplifier stage. The driver and 

final amplifier stages each consist of a 
pair of parallel-connected electron tubes. 
The output of each stage is automatically 
turned to one of nineteen operating bands by 
automatically selected, pretuned trans- 
former assemblies. 


4-24, The output of the 1 KW PA unit, ata 
level of approximately 500 watts PEP, is 
applied through the 1 KW PA VSWR bridge 
to the input circuit of the 10 KW PA unit. 
The 10 KW PA unit contains one stage of 
linear amplification which employs a 
broadband input and a tuned output. The 
output tuned circuits incorporate several 
variable elements which are tuned to 
accommodate changes in loading and to 
attenuate harmonics. Basically, induc- 
tance values are automatically switched in 
steps according to frequency bands, and 
variable capacitors are servo tuned 
according to circuit parameter monitoring 
devices. Additional fixed-tuned filters 
are provided to attenuate high frequency 
harmonics and parasitics. The output of 
the 10 KW PA is applied to the antenna 
system through a directional coupler, 
which detects forward and reflected power 
and drives DC amplifiers which distribute 
these signals to various monitor and 


Figure 4-2. RF Circuits, Functional Block Diagram 
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control circuits. 

4-25, RF monitor signals are provided by a 
dual monitor amplifier at the input of the 
1KW PA and a sampler at the output of the 
10 KW PA for checking the RF signal with 
external test equipment. 


4-26. Turning circuits, which control the 
tuning of all amplifier stages, are ‘described 
separately in paragraph 4-56. 


4-27, 1KW PA DRIVER AMPLIFIER 
CIRCUIT DESCRIPTION. 


WARNING 


This circuit contains high voltage 
up. to.600 VDC; Use appropriate 
precautions when servicing. 


4-28, The driver amplifier (figure 4-3) 
consists of two electron tubes, an interstage 
transformer assembly, and various other 
components. The function of this circuit 

is to amplify the input from the Exciter in 
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@ linear manner to a level sufficient to 
drive the final amplifier. 


4-29, The RF input from the Exciter is 
applied to a nominal 50 ohm load network, 
consisting of C20, L2, and R6, which 
compensates for the input capacitance of 
the two electron tubes and provides a 
VSWR of 1.3:1 or less over the entire 
operating frequency range. The RF input 
is also coupled through R5 to a broadband 
amplifier circuit for monitor outputs and 
a voltage doubler-detector circuit formed 
by C17, C18, CRI, and CR2 to the meter- 
ing cireuit. 


4-30. From the input load, the RF input 
signal is applied through coupling capacitor 
Cl to the control grids of the two driver 
electron tubes. The two parallel connected 
electron tubes are operated as a class A 
linear amplifier stage which provides a 
nominal power gain of 20 DB. One of nine- 
teen broadband tuned circuits is used to 
provide selectivity and to couple the RF 
output from the driver amplifier to the 
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1 KW PA Driver Amplifier 1A1A1, Simplified 
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input of tne final amplifier. 


4~31, The nineteen tuned circuits are mount- 
ed on a motor-driven bandswitch assembly 

_ which selects the proper one automatically 
according to the operating frequency. Each 
one above 8 MC consists of a double-tuned 
circuit transformer which uses capacitive 
top coupling. This type of circuit provides 
a wide, flat-response passband with very 
sharp skirts, i.e., broadband tuning. 
Below 8 MC, conventional single~tuned 
circuits are employed, 


4-32. The voltages developed across cathode 
resistors Ri and R2 due to screen and 

plate current drawn through the resistors 
and the cathodes are applied to the metering 
circuit for monitoring and measurement. 


4-33. Each of the power supply input lines 
(bias, screen, and plate) is filtered to 
provide RF decoupling. Capacitors C2 
through C12 and C19 are local bypasses. 
Resistor 1A1R24 is used for parasitic 
suppression. 


4-34. The applicable servicing diagrams for 
this circuit is figure 4-38. Bias adjust- 
ment is described in paragraph 5-12 and 
transformer assembly alignment is describ- 
ed in paragraph 5-19. Complete circuit 
details are shown in schematic diagram 
figures 5-44 and 5-46, 


4-35. 1 KW PA FINAL AMPLIFIER CIRCUIT 
DESCRIPTION. 


WARNING 


This circuit contains high voltages 
up to 2400 VDC. Use appropriate 
precautions when servicing. 


4-36. The final amplifier (figure 4-4) con- 
_ gists of two electron tubes, an output trans~ 
former assembly, and various other 
components. 


ORIGINAL 


is to amplify the output from the driver 
amplifier in a linear manner to a level 
sufficient to drive the 10 KW PA. 


4-37, The RF output from the driver 
amplifier is applied through parasitic 
suppressors R16 and R17 to the grid of 
electron tube Vi and through parasitic 
suppressors R18 and R19 to the grid of 
electron tube V2. The two parallel- 
connected electron tubes are operated 
class AB_. One of nineteen broadband 
output transformers is used to provide 
selectivity and couple the RF output from 
the final amplifier through the 1 KW PA 
and a 50 ohm coaxial line to the 10 KW PA. 
The voltage at the input to the final transforme: 
assembly is also applied to the overload 
circuit for monitoring. 


4-38. The nineteen transformers are mount- 
ed on a motor-driven bandswitch assembly 
which is switched according to the oper- 
ating frequency to automatically connect 

the proper transformer into the signal 

path. Each transformer consists of a 
double tuned circuit which uses capacitive 
bottom coupling. In a! ’tion, the secondary 
winding is tapped such that sne top of the 
secondary winding and the secondary tuning 
capacitor form a series resonant circuit 

to trap second harmonic frequencies, 


4~39, The voltage drops developed across 
cathode resistors R25-R-26 and R27~-R28 
by the screen and plate current drawn 
through the cathode circuits are applied 

to the metering circuit for monitoring 

and measurement and to the overload 
circuit for monitoring. Each of the power 
supply input lines (bias, screen, and 
plate) is filtered to provide RF decoupling. 
The cathode resistors are bypassed by 
capacitors C,-C_ and c,-c - Parallel 
connected resistors R5 and 6 provide 
grid loading to swamp the non-linear input 
impedance of the electron tubes, thus 
preventing distortion. Inductor L6 and 
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resistor R21 serve as a parasitic 
suppressor. L6 presents a high impedance 
to VHF parasitics and R21 swamps L6 to 
prevent its resonance from causing oscil- 
lations. Capacitors C10 and C20 are RF 
bypasses for the tube heaters. Plugs P6 
and P7 allow the screen voltages to be se~- 
lected independently at the screen regulator 
to balance the idling currents of the two 
tubes. 


4-40, The applicable servicing diagram for 
this circuit is figure 4-38. Screen supply 
voltage adjustment for balancing is described 
in paragraph 5-14, and transformer 
assembly alignment is described in para~- 
graph 5-19. Bias supply adjustment is 

a front panel control (described in Operator's 
Handbook, NAVSHIPS 0967-293~0020). 
Complete circuit details are shown in 
schematic diagram figure 5-44 and 5-45 

and adjustment is described in paragraph 
5-14, 


4-4]. 1 KW PA VSWR BRIDGE GENERAL 
DESCRIPTION. 


C4 


4-42 The 1 KW PA VSWR bridge circuit 
consists of a toroidal transformer and 
barious voltage divider, detector, and 
filter networks. The function of the 1 KW 
PA VSWR bridge is to provide outputs pro~ 
portional to the forward and reflected 
power on the output transmission line 

to the TGC-PPC circuits which protect 
against overdrive and damage from high 
VSWR conditions. Refer to figure 4-5. 


4-43, The center conductor of the output trans- 
mission line passes through the center of 
toroidal transformer T1 and consititutes 
its single turn primary; the walls of the 
assembly serve as the shield for the 
transmission lme. The short shield 
around the center conductor, grounded at 
only one end, does not serve as a part of 
the transmission line, but acts as a 
Faraday shield to prevent undesired 
capacitive coupling between the center 
conductor and the secondary winding on 
the toroid.. Current through the trans- 
mission line induces equal voltages in two 
parts of the center tapped secondary 
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winding, one voltage being in phase with 
the line current and the other 180 degrees 
out of phase with the line current. Voltage 
divider C6~L2-Cl provides a compensated 
reference voltage at the center tap of 
toroidal transformer T1 that is in phase 
with the line voltage. When the load on the 
transmission line is 50 ohms resistive so 
that there is no ref lected power, the line 
voltage and current are in phase. Trimmer 
C6 is adjusted so that the reference voltage 
is equal in magnitude to the induced voltage 
when the load on the transmission line is 
50 ohms resistive. In this case, the vector 
sum of the voltage between terminal 3 of 
transformer Tl (reflected power side of 
the bridge) and ground is zero, since the 
induced voltage is equal in magnitude and 
180 degrees out of phase with the reference 
voltage. At the same time, the vector sum 
of voltages between terminal 1 of T1 
(forward power side of the bridge) and 
ground is at a maximum, since the induced 
voltage is in phase with the reference volt- 
age at that side of the bridge. 


4~44, As the load changes to something other 
than 50 ohms resistive, causing reflected 
power on the line, the two voltages are no 
longer exactly equal. Since the voltages at 
the reflected side of the bridge no longer 
cancel, an output is produced at terminal 

3 of Tl. The output at the forward side 

also changes accordingly. 


4-45. The signals at terminals 1 and 3 are 
peak detected and filtered by CR2-C3 and 
CR3-C4, respectively, to provide output 
signals for application through isolating 
resistors R5 and R6 to the TGC-PPC 
circuit. These signals are essentially 
rectified envelopes of the RF signal. 
Inductor Li provides a DC path to ground 
from the center tap of toroidal transformer 
Tl. Resistor R9 prevents the coupling 
capacitor in final tansformer assembly 
1A1LA2 from holding a DC charge. 
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4-46, The applicable servicing diagram for 
the 1KW PA VSWR bridge is figure 4-38. 
adjustment of balance capacitor C6 is 
described in paragraph 5-16. Complete 
circuit details are shown in schematic 
diagram figure 5-44, 


4-47. DUAL MONITOR AMPLIFIER 
CIRCUIT 
4-48, The dual monitor amplifier circuit 


(figure 4-38) consists of two RF amplifier 
modules 1A8A1Z1-Z2. The function of 
this circuit is to provide isolated monitor 
signals to front and rear panel monitor 
jacks to allow easy testing of the RF input 
signal from the Exciter. 


4-49, Each amplifier module provides a gain 
of about 23 DB. The nominal output level 

of the amplifier modules is 1 volt (with 

100 MW RF input to the 1 KW PA). The 
amplifier modules are considered to be 
replaceable parts, since repair is 
impractical. 


4-50. The dual monitor amplifier circuit 
requires no adjustments. Complete circuit 
connections are shown in schematic 
diagram figure 5~44., 


4-51. 10 KW PA POWER AMPLIFIER. 
WARNING 


This circuit contains high DC volt- 
ages up to 8000 VDC and high RF 
voltages. Use appropriate pre~- 
cautions when servicing. 


4-52. The power amplifier stage used in the 
10 KW PA (figure 4-6) consists of a single 
tube connected in a grounded-grid configur- 
ation that has a broadband input and a tuned 
output. The function of this circuit is to 
linearly amplify the 1 KW PA output to a 
level of 10 KW PEP or 5 KW average 
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power (depending on mode) for application 
to an antenna system. Since only a 
relatively small amount of gain (13 DB) 

is required, the grounded grid configur- 
ation is used due to its characteristically 
good linearity, good stability, and high 
efficiency. 


4-53, The RF output from the 1 KW PA is 
applied to the filament (cathode) of ampli- 
fier tube V1 through a broadband impedance 
matching network which matches the input 
impedance of the power amplifier tube to 
the 50 ohm output from the 1 KW PA. 

The power amplifier stage is biased for 
class AB, operation, with the unit being 
keyed by changing the bias voltage from 
cutoff (-600 VDC) to operate (-210 VDC). 
The RF output from the power amplifier 

is applied through a matching network 

(L3, L5, L7, C4, C6, C8) to the antenna. 
Each of the variable components in the 
matching network is automatically po-~ 
sitioned (paragraph 4-56) according to the 
system operating frequency in order to 
match the antenna impedance to the plate 


impedance of the power amplifier tube, 
The matching network is required to 
ensure optimum transfer of power and to 
minimize the amount of harmonic energy 
applied to the antenna. 


4-54, An in-line directional coupler (direc- 
tional power detector) is used between the 
output from the matching network and the 
antenna to develop two DC voltages: one 
proportional to forward power and one 
proportional to reflected power. These 
DC voltages are applied to the A5A3 Meter 
Amplifier Assembly for amplification and 
routing to the 1 KW PA for developing the 
required system gain control voltages 
(PPC and TGC) and to the 10 KW PA 
peak/average meter circuit. In addition, 
the one proportional to reflected power 

is monitored by the VSWR fault detector 
circuit to shut down the equipment if 
excessive reflected power develops. 


4-55. Table 4-1 provides a listing of each 
component of the power amplifier circuit 
and its function. The applicable servicing 
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Figure 4-5. 1 KW PA VSWR Bridge, Simplified Schematic Diagram 
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diagram for this circuit is figure 4-38. 
Bias adjustment is described in paragraph 


TABLE 4-1. 


COMPONEN T 


10 KW PA POWER AMPLIFIER COMPONE 


5-3la. Complete circuit details are 
shown in schematic diagram figure 5-50, 


FUNCTIONS 


FUNCTION 


C32~-L15-C31-C33 


L11-C27 -C28-L14-C3-C16-C15-C18- 
A4L1-A412 & tube input capacitance 


sca eI Ee ae NE 


C3~-C15-C16-C18 
T1 
C29-C30 


C17-C1 


C5-C7, C19-C2 


R4 


A9C1-A9L1-R10 


R3-L3 


SS 
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ic suppression. 


McC cutoff for harmon- 


Series resistor to convert 35 ohm tube input 
resistance to 50 ohms required as a load by 
1 KW PA. 


Constant k, pi-section, bandpass filter, 
2-30 MC, 35 ohm input and output impedance 
matches tube input impedance. Physically 
L14 is a length of wire.) 


Blocking capacitors. 
Filament transformer with adjustable taps. 


Preserves balance in filament circuit while 
sampling RF input voltage to be applied to 
Detector Assembly A3. 


Voltage Divider to sample RF voltage at fila- 
ment for application to Detector Assembly A3. 


Voltage dividers used to sample RF voltage at 
the plate of the tube for application to Detector 
Assembly A3. 


Static discharge for the power amplifier tube 
RF output voltage-sampling divider. 


SIE hE NE PSN 


Harmonic trap (series-resonant) for 50-60 ‘ 
MC range. i 


Parasitic suppressor. 
commection strap.) 


(Physically LO isa 


Dc blocking capacitor. 


Provides tuning (phasing) control. IL is aute- 
matically positioned according to the operating 
frequency as explained in paragraph 4-96. 


Optimizes performance at the high operating 
frequencies. (Physically this pa is the con- 
nection strap between C8 and 17.3 
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COMPONENT 


L3-L5 


L4 


C23-C24-C25-L13 


C26-L12 
C22-Al4C1 


Al4hi 


Al4R2-Al4R4, Al4R3-Al14R5 


All other components 
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TABLE 4-1. 10 KW PA POWER AMPLIFIER COMPONENT FUNCTIONS (Cont) 


Provides the required amount of series in- 
Guctance to enable the tuning of the plate 
clroult to be accomplished within the capa- 
citance range of C8. The amount of inductance 
used is automatically selected during 
prepositioning according to the operating 
frequency as explained in paragraph 4-60. 


Provide loading control. They are automatic- 
ally positioned according to the operating 
frequency as explained in paragraph 4-96. 


Provide the Required amount of series in- 
ductance to enable the loading of the trans- 
mission line to be accomplished within the 
capacitance range of C4 and C6. The amount 
of inductance used is automatically selected 
during prepositioning according to the 
operating frequency as explained in paragraph 
4-60, 


Provides static drain for the transmission line 
to prevent DC voltages from building up on 

the antenna due to static. In addition, if 
eapacitor C9 fails, L4 shorts the B+, causing 
the high voltage circuit breaker to trip for 
shock hazard protection. 


M-derived low pass filter with 32 MC cutoff 
to attenuate harmonics. 


High frequency harmonic trap. 


Capacitive voltage divider for sampling RF 
output to the antenna for monitoring purposes. 


Loading resistor to prevent a connection to 
either of the monitor jacks from affecting 


the level of the other. 
Voltage dividers which provide a sample of 


RF decoupling/ filtering. 
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4-56. TUNING CIRCUITS FUNCTIONAL 
DESCRIPTION. 


4~57, Refer to figure 4-7. The l KW PA 
uses pretuned transformer assemblies in the 
driver and final amplifier stages. These 
transformers are selected by the 1 KW PA 
tuning circuit in response to a band code 
generated at the Exciter and repeated by the 
band repeater assembly in the 10 KW PA. 


4-58. The 10 KW PA output matching network 
employs tune and load inductors which have 
taps that are selected by the 10 KW PA 
bandswitch circuits in response to a band 
code from the band repeater assembly, 
and it employs continuously variable tune 
and load capacitors which are tuned at the 
direction of the tune and load servo ampli- 
fiers. Tune and load servo amplifiers 
operate in three modes. When the 
operating frequency is first changed, 
preposition signals from the band repeater 
are applied to the servo amplifiers to 
coarse tune the variable capacitors ac- 
acording to band information. Then RF 
power is applied, and the servo amplifiers 
fine tune according to information from 
the detector assembly which indicates RF 
power amplifier stage parameters. The 
tune variable capacitor is tuned to reson- 
ance, which the detector assembly senses 
by detecting the phase shift between the 
cathode and plate of the amplifier tube. 
The load variable capacitor is adjusted 

to provide a 1200 ohm load impedance at 
the plate, which the detector senses by 
comparing cathode and plate voltages. 
Finally, after tuning is completed, auto~ 
matic surveillance is maintained by the 
detector and servo amplifiers to keep the 
output circuit tuned and loaded properly. 


4-59, Control of the sequence of operation 
in the 10 KW PA bandswitch circuits and the 
servo amplifiers is accomplished in the 
tune-up logic circuits. These circuits 
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initiate the tuning cycle when an inhibit 
signal is received from the Exciter, and 
sequence the transition from bandswitching 
and servo prepositioning, to fine tuning, 
and finally to full power transmission. 
The tune-up logic also functions to pro- 
vide RF mute, tune power request, and 
manual ground signals to the I. Box as 
required during tuning and prevents 
continued operation Uf the tuning process 
is not completed in the maximum time 
allowed (15 seconds). 


4-60, 10 KW PA TUNE-UP LOGIC CIRCUIT 
DESCRIPTION. The tune-up logic circuits 
function to control the sequence of events in 
the automatic positioning (tuning) of the 
matching network elements for the selected 
operating frequency (MAN/AUTO switch set 
at AUTO). Two steps are used in tuning: 
first the elements are prepositioned or 
rough tuned without RF, then fine tuned 
using a low level RF tune power signal. 
The general sequence of events is as 
follows. (Circuit detatls will be consider- 
ed later.) 


4-61, Selection of a new operating frequency 
causes the Exciter to produce a 5 wire, 
19 position code which is applied to the 
band repeater assembly. In addition, the 
Exciter produces an inhibit signal which 
prevents an RF output from that unit and 
is applied through the I. Box to the 10 KW 
PA tune-up logic for initiating a tuning 
cycle. If the selected frequency is in a 
band different from that for which the 
system has previously been tuned, the 
band repeater will reposition and generate 
new codes for the 1 KW PA and 10 KW PA 
bandswitch circuits. 


*s 


4-62. While the band repeater repositions, 
a decoder-on ground signal is supplied to 
prevent the tune-up logic from changing 
state. As soon as the band repeater stops, 
the decoder~on ground signal is removed 
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and the inhibit signal activates the necessary 
circuits in the tune-up logic for a pre- 
position mode. This enables the bandswitch 
and servo motors to energize, if required, 
and reposition according to the codes 
generated above. When all motors stop, 
the tune-up logic supplies a tune power 
request signal to the I. Box for application 
to the Exciter, and places the servo ampli- 
fiers in a high gain mode. The cycle will 
hold at this point and the Exciter will 
continue to produce the inhibit signal until 
the Exciter's TONE pushbutton is de- 
pressed (or the cycle will continue if the 
TUNE pushbutton was already depressed). 


4-63. Depressing the Exciter's TUNE push- 
button (indirectly) removes the inhibit 
signal, switching the tune-up logic out of 
the preposition mode. Since a tune power 
request signal is being supplied to the 

I. Box, a low-level tune-power RF 

output is applied to the 10 KW PA power 
amplifier stage which increases in level 
until sensed at the plate of the power 
amplifier tube. The RF sensor enables the 
servo amplifiers, allowing the output 
matching network variable capacitors to 

be positioned according to the output from 
the detector assembly. The tune and load 
servo amplifiers are interlocked when, 
tuning with RF power so that only one is 
activated at a time. 


4-64. Once the variable capacitors have 
been tuned, the tune power request signal is 
removed, the servo amplifiers are dis- 
abled and switched out of the high gain 
mode, and all tune-up logic circuits are 
reset as required for the start of a new 
cycle. 


4~65, Thereafter during operation, whenever 
there is an RF voltage at the plate of the 
power amplifier corresponding to greater 
than 500 watts output, the servo amplifiers 
are enabled but at a preset sensitivity to 
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maintain the system in a tuned condition 

during operation (automatic surveillance ue 
feature). However, the tune-up logic 

circuits do not otherwise change state. 


4-66. Refer to figure 4-39 during the follow- 
ing detailed circuit discussion. A frequency 
change at the Exciter produces an inhibit 
signal which prevents the Exciter from 
producing an RF output. The inhibit signal 
(ground) is applied through the I. Box 

system logic circuit to activate AND 

AGAIQI, 


4-67. However, if the frequency change 
requires the band repeater to reposition, 
a decoder~on ground signal is applied, 
while it is repositioning, to the base of 
AG6A1Q1 to prevent conduction until the 
band repeater stops, The decoder-on 
ground signal is also applied through OR 
gate AGA2CR5 to the 1. Box system logic 
circuit to mute any RF output during pre- 
positioning and through the motor-run cy 
line to the tune-up logic to prevent it 
from changing state. 


4-68, When the band repeater stops, AND gate 
A6A1Q1 turns on and applies a ground sig- 
nal to the base of bandswitch enable tran- 
sistor A6Q1 and applies a preposition 
signal to the two servo amplifier 
assemblies, enabling the servo amplifier 
assemblies and placing them in a pre- 
position mode. The servo amplifiers 

will then energize and preposition the tune 
and load capacitors in the matching 
network according to the analog preposition 
voltage outputs from the band repeater 
assembly. (The servo amplifiers pre- 
position the tune and load capacitors every 
time an inhibit signal is produced, even 
though the band repeater might not 
reposition. 


4-69. The ground applied to the base circuit 
of bandswitch enable transistor A6Q1 turns — 
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NOTES: 
1. Prefix incomplete reference designations with 9A1. 


2. Letters outside transistor blocks indicate elements, numbers 
at relays indicate terminals . 


3. | indicates equipment front panel marking. 


4. Refer to table 4-2 for five-wire, 19 position code used in 
switch sections 9A1A13S51-1-F&R, 9A1A13S1+4-F&R, 
1A1S7-1, and 1A1A481-C. 


5. 1A1S7-2, 3, and 4 shown functionally and in AUTOMATIC 
position. Alternate switch position shown represents all 
other positions @-30 MC). 


6. +28V removed by fault relay 9A3A2K5 (not shown) when fault 
occurs. 

7. The following table correlates tune and load bandswitch oper- 

ation with 9A1A13 Band Repeater assembly and 1 KW PA 

tuning circuit band positions. 


1KW PA 


REPEATER TUNING All Al2 
9A1A13 BAND | CKT BAND | BAND|PIN | BANDIPIN | 
1 1 1 F 1 
2 2 1 F 1 
3 3 1 F 1 
4 4 1 F 1 
5 5 2 G 2 
6 6 2 G 2 
q 7 2 G 2 
8 8 2 G 2 
9 9 3 H 3 
10 10 3 H 3 
1 11 3 H 3 
12 12 - 3 H 3 
13 13 4 M 4 
14 14 4 M 4 
15 15 4 M 4 
16 16 4 M 4 
17 17 5 R 5 
18 18 5 R 5 
19 19 5 R 5 


8. Following is a correlation of 9A1A11 and 9A1A12 bandswitch 
sequence with bands listed in columns A11 and A12 above: 


All Sequence: 41-2-3-4-0-5-0-0-0-0. 
Al12 Sequence: 1-2 -3-4-5-0-0-0-0-0. 


(0 indicates switch does not stop at this position.) 
9. Make measurements between indicated points. 


10. P/O intercabinet cable. 


Ko) 5-wire code — see table 4-2 


A11A1B1 energized (A115S2 tuning) 
A11A1B1 de-energized 
MOTOR WINDING RESISTANCE 


75 ohms 


A12A1B1 energized (A1282 tuning) 
A12A1B1 de-energized 
MOTOR WINDING RESISTANCE 


0 VAC 
75 ohms 


115 VAC 
0 VAC 
180 ohms 


1A1B2 energized (Bandswitches tuning) 
1A1B2 de-energized 
MOTOR WINDING RESISTANCE 


GRD or 
OPEN 


STBY 
NORMAL 
While decoder solenoid is operating | 


STBY 
NORMAL 
While decoder solenoid is operating 


+2 V pulses 


5-wire code — see table 4-2 GRD or | 
OPEN 

5-wire code — see table 4-2 GRD or 
OPEN 

5-wire code —- see table 4-2 GRD or 
OPEN 


Motor 1A1B2 Running 


Sa ia re ee ee ES EE Oy ae Ge os 


rrr 


ES 


~~ ——_-----—_} 
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P/O BAND REPEATER ASSY AlI3 : 
MC BAND INDICATOR | 
PINS ; 
FIVE-WIRE A,B,E,F,H S1-I-F &R S!-2-F SI-3-F Ste ret ar SI-4-F BR | 
CODE NOTE 10 PINS DECODING ENCODING ENCODING 7 ENCODING 
FROM a one Te, a2 r-v > ? va soMiTcH. SWITCH SE at a - swiTcH [7 — 7 > 77 PREECE ION Poca a eer SWITCH : 
EXCITER BT BA teem Se S6O | | SECTION SECTION GENERATOR SECTIONS 
10-6 10-6 i tie 
(CODE LINES i dia 
1-5) 1 ! 
——$ 450 >L 
P/O | P/O si ae : 
PIZ, | Jt 0 --—— ee 88 
1 “ 
a 1 i 
4 
ROTARY 7 
SOLENOID 1 \AIS7-4R , 
tea oe | P/O - ial ue GRO reine ba 
TAS Siar eres Sete) ap = Ste ae ore Titan ae . TO 1KW PA 
aay A | 1AIJ3.  [A2P3 TO 1, BOX Nesinecen® 
~ d—c c - PINS L,M,R,S,T -— - PINS J,K,P,U,V - BB CC AA DD — - —______. - __ pins w-2,b SYSTEM ig ait 
; POA AN AN a Peet Tee Pee ete oe oe, a, ee 7 abe BASIN ae LOGIC CKT | 
DECODER -ON SIGNAL FIVE-WIRE FIVE-WIRE +6V el | ES TO TUNE SERVO AMPL TERM P(0 PO | a 1 
+28V TO TUNE - UP LOGIC CODE CODE -6V TO LOAD SERVO AMPL PINS NOTE 10°! PINS », aos PINS . (AIS7-2F &R To ( BOX 
= - a cad , . 
(NGrES} ei k-p M-S 45-49 ) 3FAR,4F IAIA4TBI IAIASCR2 SYSTEM 
2 = ee . x P/O ~ ~ P/O SWIOPII P/O (NOTE 5) 1-5 IAIA4TBI-6 LOGIC CKT 
P/0 P/O , ; J2 9Pi TERM IA2AlU7 TAIA4SI-C 
P6 u4 D3 5-1 | | DECODING P 
te — 0 on (CODE , SWITCH 
i} 
1-5) 
P/0 | P/O mUTO | P/O AGA2 E | ROTARY SOLENOID ACTIVATE gat t arcane sh IAIASCRI | 
' 
eles Se oat | a2 bio ks P/O K3 ! LOCAL Ald3 
F >_> 4 Qi B] ROTARY xI t ENCODING 40 
(SHOWN (SHOWN | 
32 SWITCH 34 SOLENOID BEENERGIZED) DEENERGIZED) SWITCH 
. P/O | P/O 2N404A8 P/O | P/O DRIVER | 
[MAN] a Aue c P/O P/O > P/O P/O | IISVAC BANOSWITCH | 
$6 v2 A2PI aif a2] v2 API 1 MOTOR |.0AMP 3 | ' 
H | 
BAND }. 
9 a ee | | ) @ ! ! 
| 
FREQUENCY | 
P/O MONITOR/CONTROL ASSY A6 MC ! 
7 7 7 ~ n 
| P/O | P/O P/O = P/O. 
Behe ipa ' | TO ORIVER AND 1Alu4 —TAIASPI 
SST 1 | FINAL AMPLIFIER 
| : IT 
lISVvaC byt | uisvac com P/O 1KW PA TUNING CIRCUIT (FIG. 4-8) BANDSWITCHES 
’ Seeeedlienedllinceeeemeeneesn ee — — —_— x er —_am 
BANDSWITCH MOTOR ' ! 
ENABLE FROM CONTROL ‘ 
TUNE -UP LOGIC MOTOR-RUN MOTOR RUN ASSEMBLY A6é s! 
(NOTE 6) TO TUNE-UP TO TUNE-UP 
LOGIC LOGIC ' 
__{____]} pro . 
| u4 
- N —-—M - - - | 
P/O ; 
7TPp TTT TT Pe J | 
B/0%) [nn see = P/O |e 
PH PI2 | 
PINS F-H,M,R z P -—.B PINS F-H,M,N i 
P/O P/O 
Ji Jl : 
} 1 
to 1 
st si 
DECODING DECODING ! 
SWITCH SWITCH 1 | 
1 i 
i 1 
TO TUNE | TO LOAD i 
BANDSWITCH <@- — + BANDSWITCH 
lO KW PA BANDSWITCH CIRCUITS | alse Leen _ , lesz 
fa a a a | : ; sata 
| Figure 4-41, Bandswitch Circuits, 9Al, 
Servicing Diagram 
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NOTES: 


+28V 


ASRI7 
E 


A5Q4 
B|2N297A 


| 
| | P/O P/O 
| ASJ4 PS 


L$ AS LS ALLS | <A | SS Gitte, © GELS cemSRSASNEERNENREERENEESGAMASEG | ESS SEED 


1. Prefix incomplete reference designations with 9A1. 
P/O K2 P/O K3 
PREPOSITION ENABLE RELAY 


RELAY (FIG. 4-39) 
ae lee (FIG. 4-39) 


2. Letters outside transistor blocks indicate elements. 


RFE TO OUTPUT 
NETWORK 


cs TUNE PREPOSITION 


1 
REFERENCE SIGNAL | 
FROM BAND REPEATER 


(FIG. 4-41) ———»—Y 32 2 
C7 IN’ 


3. D indicates slotted shaft for screwdriver adjustment. 


oy 
4 
a 
N 


P/O VI 
RF POWER 
AMPLIFIER 


4. Signal levels are indicated by arrow types. All arrow 
symbols point in direction of signal flow, (signal level RE -geey 
indicators are for understanding only and do not indicate INPUT 
exact signal level since signals are analog): 


HI = — fim » LO = fe : 


5. +28V to servo amplifiers is removed by fault relay 9A3A2K5 
(not shown) when fault occurs. 


a 


R4 


TO 
METER CKT 
(FIG. 4-44) 


SURVEILLANCE 
GAIN 


oat ! 


6. Measure voltage between indicated points. 


A5Q2 
3 B| 2N297A 
P/O KI 
HIGH-GAIN | ASR7 
RELAY 
(FIG. 4-39) 
TEST 


: TUNE REF 
POINT CONDITION MEASUREMENT 


A5Q 

7 a] 2N297A 
A7B1 energized (tune servo tuning) | +18 to 22 VDC ) Cc 
A7B1 de-energized +0 to 10 VDC 


Motor winding resistance 12.0. Min. 


P/O K4 
Tid STALL TORQUE 
THRESHOLD RELAY 


5 Bee (FIG. 4-39) 
R26-R3! 
Q 


VERSE FEEDBA 
opeG INVERSE FEEDBACK ; R36 +28V 
= ee Gene THRESHOLD 
DETECTOR 1s @ asrs 
cRI4 2N697 | STALL 
= TORQUE 
THRESHOLD 


TUNE SERVO AMPLIFIER ASAI | 


: E 
6 
ASR8 ASRIG aay 


LOAD REF 1 


TUNE SERVO POT. 


A8B1 energized (load serve tuning) | +18 to 22 VDC 
A8B1 de-energized 0 to 10 VDC 
Motor winding resistance 12... Min. 


2 eS oe 
ie) 
> 
4 
x 
a 
1) ee OD ee ee ee > eens 0 een 


| 


STBY Ov . DETECTOR ASSY A3 
NORMAL 1.8 102.2 VRE ~- 


ewe 


TO 
TUNE~uUP METER 
STBY 0 LOGIC CKT 


NORMAL 1.8to2.2 VRE es AR 


STBY 


P/O 


bal 
ied 
O 
o 
o 
o 
o 
lo 
o 
= 


P/O | P/O TP! Pi || A5v2 
NORMAL coxa A5u2 | P2 (")—— —ps 
PREPOSITION 33 | 
iaeESAy REFERENCE | ih 
STBY SIGNAL FROM | | } 
: BAND REPEATER + 
peat (FIG. 4-41) 32 €+-— 
1 A5RIO 
STBY ov ST 
TP2 A5SQ5 
NORMAL | | —> 26 2N297A 
35 (SAME AS ASAI) | 
Pee. | RVEILLANCE | a ak 
NORMAL ; ps GAIN . | i 
19 ¢<L__ 
STBY 23 A5Q6 
NORMAL 7 | 2N297A 
: { | , 
l 
STBY : 44 ; 
: — > 20 
NORMAL i | 
| | | 
A5Q7 
: pron ~~~ — 2N297A 
} 


P/O ASVv2 sh ach eae A5R4 
Oa STALL TORQUE . : . 
THRESHOLD +28V Figure 4~42, 10 KW PA Servo Circuits, 9Al, 
| Servicing Diagram 
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NOTES FOR FIGURE. 4~ 43: 


1. Letters outside transistor and diode blocks indicate elements; numbers outside relay blocks indicate 
terminals. x 


2. Signal levels are indicated by arrow types. All arrows indicate direction of signal flow. 
Hi-= 2m = clese to positive supply voltage 
LO= fe = less than 42V (nominally gra) 

D indicates slotted shaft for screwdriver adjustments. 

fe] indicates front panel markings. 

Signal at this point-is inverted functionally; ice. , Grd = normal condition. 

Measurements taken with AN/PSM-4B. 

Measurements made between indicated points. 

p/O Exciter-1 KW PA Cabinet cable harness. 


BO OD On a ie ae 


P/O Intercabinet Harness. 
10. Most Ll. Box test points can conveniently be checked at indicated feedthru capacitors on rear of T. Box. 
ll. D.C. test point voltages were measured with the following equipment conditions: 


STBY: System in standby, at least 3 min. after Exciter STANDBY pushbutton depressed, 
and TUNE pushbutton illuminated. 

OPERATE: Exciter OPERATE pushbutton has been depressed, and TUNE pushbutton is illuminated, 

NORMAL: Exciter keyed in Compatible AM, with 2.5 KW Carrier only. (USB, A2Z,3e mode with 
no audio input.) 

MANUAL: Same as STBY except Monitor/Control assembly AUTO/MAN switch A6S3 set at MAN. 

; and with tune power request. 
PA FAULT: System condition when a fault has been generated in the 1 KW PA or 10 KW PA. 


12..-Ground in automatic operation. 


18.-- Ground during RF mute. 


I. BOX 
ALTERNATE a ae 1a) 
TEST 


TEST POINTS 
hy (TAIAL ) (NOTE 10). | srey | | OPERATE | | NORMAL, | MANUAL | PLA, FAULT 


ce cane 


| aacio | Cio 25-V ges 
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I, “BOX 
ALTERNATE CONDITIONS (NOTE 11) 
TEST TEST nig | Sree : 
POINTS (TAIAL.)>-) ~ (NOTE-10) 


= (A1TP14/ 
TP15 


(A2TPI2) 
noe 13 


a 


f@) wm | TP11) 


(A2TPI3) A2C8 
Note 13 


(A2TP14) (MANUAL 
indicator) 


4-106 ORIGINAL 


TEST POINT 


STBY OPERATE 


-100 V -10 to -10 to -100 V 
15 V 15 Vv 


(1A1A6TP2) 


(9TB1-19) 
Note 13 


(IAITA5TP3) 
Note 13 


(IA1AS5TP5) 


(IALA5TP6) 


(1A1A6TP3) 


(IA1AGTP1) 


INPUTS —> 

1 = Present 

0 = Not Present 

~- = May or May Not 
be Present 

2 = One of Indicated 


Inputs Present 


OUTPUTS (Present 
only when required 
conditions are 
present) y 


NOTES 


READY to EXCITER 


10 KW PA INHIBIT 


[1 [+ [1 KW PA Man. GRD 


|i {« [1 [1 [10 Kw PA Man. GRD 


| 
e) 
ry 
ical 
an 


i ee Keyline from Exciter 


TUNE COMMAND 2 to 
EXCITER 


RF MUTE to 1 KW PA 
(Either of Two Conditions) 2) 


TUNE ENABLE to 
EXCITER 1) 
(Any of Six Conditions) 


LOCAL OVERRIDE to 
EXCITER 


KEYLINES to 10 KW PA, 
1 KW PA, & AUX EQUIP. 


NORMAL | MANUAL PLA. FAULT 


AUX FAULT ae ae R [ 
FROM = 1KW PA FAULT J2-ayB2C8 T a 
PROTECTION > 3 2 
CIRCUITS A2Cl 
(FIG. 4-47) 1OKW PA FAULT 3-8 a — s ' 
Ten FAULT LOGIC 
A2C27 
INHIBIT FROM EXCITER Mee ae 4 Y T . i 
TPS INHIBIT LOGIC 
$28Vo —— eee | z ~  +28V 
wore 7) 
TPI4 (AD) 
“TPS 
: L 
TPl2 - 
A2CIB | xt 
AUX TUNE POWER REQUEST JI-D >—o—o— Vv 
1OKW PA TUNE wo 
POWER REQUEST FROM A2C20 
TUNE-UP LOGIC (FIG. 4-39) J3-F oe 4 U 
) = 


P/O | P/O 
AlJl | Pi 


h 
(ar) TUNE POWER REQUEST LOGIC 


TAIAIAI P/O |. BOX SYSTEM LOGIC 


AUX KEY INTLK JI-E 


MAN. GRD FROMIKW PA 
TUNING CKT (FIG. 4-41) u2-B 


MAN.GRD FROM IOKW PA 
TUNE-UP LOGIC (FIG. 4-39) u3-C 


TUNE COMMAND ! 
FROM EXCITER J4-F 


A2C26 


eee 


| P/O i 
AlJ2 7 PI rie—AX) 


_ (NO FAULT) fee Ze 


A2c28 
Aa (NOTE 5) 


A2CI5 


a IOKW PA TUNE - UP 
Roce LOGIC (FIG 4-39) 


a 


a 


(TUNE POWER) en 


ae 


A2Ci7 
*” 


A2C3l 


>~——o 4 


am” | | 


| 
@9) [ TUNE ENABLE LOGIC 


van mt 


~-O--0—€ J4-C XMTR FAULT TO EXCITER 


OO J3-A BUFEFEREO INHIBIT TO 


05-0 JI-C AUX BUFFERED INHIBIT 


J4-A READY TO EXCITER 


RF MUTE 
TUNE-UP | 
(FIG. 


88 


(NOTE 8) 


(QOKW PA RF MUTE) _ 4 


Lito rau 


TAIAIA2 P/O |. BOX SYSTEM LOGIC 


KEYLINE 
FROM 
EXCITER J4-N >-& 


A2C32 
J4-G TUNE COMMAND 2 
Aa TO EXCITER 
A2cB J2-D Came (NOTE 8) (IKW PA F 
RF MUTE LOGIC As 
I ™ +28V 
ania LOGIC pore 
0-0 J4-D LOCAL OVERRIDE 
reg 
Fue +28V 
A2C30 
p00 J4-E TUNE ENABLE 
yay TO EXCITER 
(TUNE POWER) | 


Af 


ey a 
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) =. 
P/0 | P70 P/O P/O 
(Au) 9P4 | 2 Jt AIP! 
ae ae IAIRIO 
a Tl 
9TBI-I9 | PA BIAS O 
OTES) ae F i is \aicr20 | 3 i 
AICRIS : 
FROM NO-KEY E a 13 : ‘ 
=CTION 
es +28V VIA 
. 4-47) eee eee = 
RESET SWITCH u —— ss P/O IAlu5S P 
P/O PI tL K M 
: vA H 
P/O | 
- KEYLINE ~| «I { TP3 
[ KEYING RELAYS 1 \ yee euceee 
POWER SUPPLY 
(FIG. 4-34) 7 T 
P/O 
K2 
CRS 
VOLTAGE 
IOKW PA KEYING CIRCUIT secu arce 
P/O 9A2 BIAS & SERVO SUPPLY 1N3033B 
OTBI-25 -- -- P/0| P/O 
iA | Pt 
(NOTE 9) MODE 
; 8TB4-25 (NOT USED) —™ 
4 _ eo oOo LL, 
P70 | P/O ‘ 
KEY INIHIBIT ira [Pl PI | 1ALs4 
(NOTE 8) FROM 
TUNING CKT 
CRE 
(FIG. 4-41) p — 
Li = = k E RF MUTE VOLTAGE =| 
k REGULATOR 
ms TO IKW PA IN3033B 
TGC-PPC CKT 
P/O P/O P/O 
IAAI? 1A2P3. IALY3 @w) 
m TP3>—_—_4 Dy 
i —_¢ J3-E € 
(KEY) 
foel_¢ 32-0 (NOTE 8) “a a e F 
R5 
toael—¢ JI-B AUX KEYLINE KE SINGIBIE © =, 
FROM OVERLOAD En = 
CIRCUIT DRIVER KEY INHIBIT i : a4 
(FIG. 4-47) ae “™—\ d 7 Bp2NsseA]c 8| antes [fe 


1KW PA K 
P/O 1AIA5S 


iaisa 29 

al 

LOCAL LOCAL 
KEY KEY 


TPS 


EYING CIRCUIT 


INT PPC SIGNAL 
FROM PPC-TGC CKT 
(FIG. 4-48) 


IKW PA BIAS CIRCUIT P70 IAIAG 
a oe 


t 
i 


ORIGINAL» 


3 


-0010 


P/O | P/O 
PIT JAtuS 


BIAS TO IKW PA 
FINAL AMPL 


7 O BIAS TO IKWPA 
@ tAIAITBI-8 DRIVER AMPL 
(AIRS 
ORIVER 
BIAS 


Figure 4-43, Keying Circuits, 
Servicing Diagram 
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NOTES: 
1. Prefix incomplete reference designations with 9A1A5A4, 
2. Numbers inside integrated circuit blocks indicate terminals, 


3. Multimeter switch S1-1 connections are shown functionally, except 1, 2 and 3, 


which have a negative output from IC1 (switch wafer S14 (not shown) is used for 
tie points only). 


4, Troubleshoot by applying external DC input on test probe to ensure IC1 etc. is 
working, 


SWITCH POSITION 
AND FUNCTION 


SWITCH 
TERMINAL 


- Cathode Voltage 
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Figure 4-44, 10 KW PA Multimeter Circuit, 
9ALA5A4, Servicing Diagram 
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NOTES: 
1. Prefix incomplete reference designations with 9A1A6. 


2. Multimeter switch wafer 9A1A5A4S1 - section 9 (not shown) used for tie point 
only. For switch functions see table . 


3. Measurements taken with AN/PSM-4B. 


4. Measurements made between indicated points. 


TEST 
POINT CONDITIONS 


STANDBY 
Note 4 
No 
2. 


VOLTAGE 


STANDBY 


OPERATE 


OPERATE 


ka 


OPERATE 


NORMAL 
FAULT 


FAULT DETECTOR SWITCH A4S1 


SWITCH 


TERMINAL SWITCH POSITION AND FUNCTION 


SUPPLIES 
*LINE - 115 V Line Voltage input from autotransformer 


*28 V - Voltage of 28 VDC power supply for control 
circuits, 


*FIL - Voltage to PA tube filament. 


*+15 - Voltage of regulated +15 VDC supply to meter 
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PL - Cover not on PA tube plate compartment. 
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Figure 4-45. 10 KW PA Fault Detector meter 
Circuit, 9A1A6, Servicing Diagram 
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NOTES: 
1, 
2. 


Prefix incomplete reference designations with 9A1A1. 


Letter outside semiconductor blocks indicate elements; 
numbers inside integrated circuit blocks indicate terminals. 


OD indicates slotted shaft for screwdriver adjustments. 
CJ indicates front panel markings. 
All voltage measurements made with AN/PSM-43. 


Graphic representations show shaping network response and 
signal processing for understanding only, using a rectified 
envelope input. Wafeforms not critical ~ do not require 
checking. 
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Figure 4-46, 10 KW PA Peak/Average meter 
Circuit, 9ALAI, Servicing Diagram 
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| NAVELEX 0967-293-0010 


Letters outside transistor blocks indicate elements, a tren ee SS To Blas. 
wae . . NO-KEY -- 
D indicates slotted shaft for screwdriver adjustments. p/0 |P/0 oie 89 —t» } RELAY | P/O 
tas . J4 [9AIP6 
Cd indicates front panel markings. +28V0C (FAULT) 
(26) OVDC (NO FAULT) 


Measurements taken with AN/PSM-4B. 
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Keyed with no signal, 1 + 0.5 VDC; 
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Overload condition, +10 +1.0 VDC. 
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NOTES: 
1. Heavy lines indicate main signal paths. 


2. Letters outside transistor blocks indicate elements. 
Numbers outside integrated circuit blocks indicate 


terminals. 
indicates slotted shaft for screwdriver 


- @ 
adjustments. 
4, ee | indicates front panel markings. 


5. All measurements taken with AN/PSM-4B. 


6. Unkeyed condition is USB-PTT mode with Push- 
to-talk line open. 


7. P/O Intercabinet cable. 
8. P/O Exciter-1 KW PA Cabinet Cable Harness. 
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Figure 4-48. Power Control Circuits, 
Servicing Diagram 
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NOTES: 


13. 


Letters outside transistor blocks indicate elements; numbers outside rectifiers 
and filter blocks indicate terminals. 


Cc] Indicates front panel markings. 

Measurements taken with transmitter in operate, 
Measurements taken between indicated points. 

Unless otherwise indicated all measurements taken with AN/PSM-4B. 
Measurement taken with bandswitch motor energized. 

Refer to figure 5- 47 for jumpering details. 

Measurements taken with AN/USM-117, 

Use 1 KW PA Multipurpose meter to make these measurements. 
P/O Exciter-1 KW PA Cabinet Cable Harness. 

P/O Intercabinet Cable. 
Refer to figure 5-44 for jumpering details. 
Refer to figure 5~- 42 for jumpering details. 
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Figure 4-49. 
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Power Supplies; Servicing Diagram 
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NOTES: 
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Figure 4-52. Standby and Operate Indicator 
Circuit, Servicing Diagram 


4-125/126 


P/O FILTER ASSY AIO 


cl Ll cé L6 clo LIO 


+8KVDC Ty T 


ce L2 cs Le 
+1KVOC 
9 
1 fu | sro 
cil, cl2 \ 1 R3 
C13, Cl4 
-210/-600 
VOC BIAS Le cg 
cs 
yee 
RF INPUT 
FROM 
1 KW PA 
cig R4 
cl cz 
P/O FILTER ASSY AIO 
TO DETECTOR 
ASSY A3 
220 VAC 


18 


FROM DRIVE 
ASSY A7 


FROM 


Ll? 


000090, 


DRIVE 


FROM DRIVE 
ASSY Al2 
pose ct 
f 
/ 
i 
i 
L5 , L3 
/ , 
C0009 / oO 0090 i 
am 
c4 “* 
dl 
N 
x 
“ 
N 
“N 
N 
_ ‘ 
a Ss 
FROM DRIVE 
ASSY A8 


ORIGINAL 


NAVELEX | 0967-293 -0010 


L4 


q ce4 C26 
a Lie DIRECTIONAL RF OUTPUT 
COUPLER A2 TO ANTENNA 
SYSTEM 
c22 C23 C25 
FWD | to METER 
AMPLIFIER 
ASSY ASA3 
REFL 


\ 


7~ 7 1 
OUTPUT SAMPLER ASSY Al4 


R3 


- 


TO MONITOR JACKS 


NOTE: 
PREFIX INCOMPLETE REFERENCE DESIGNATIONS 
WITH QAI. 
Figure 4-6. 10 KW PA Power Amplifier 


Circuit, Simplified Schematic 
Diagram 


4-15/16 


TUNING 
CODE 
FROM 

EXCITER 


INHIBIT 
SIGNAL 
FROM 
1. BOX 
SYSTEM 
LOGIC 


BAND 
BANDSWITCH 
REPEATER | gt circurts 
- (wor) — = TO TUNE BANDSWITCH 
had 
z =| 9 
. uy @ ras — ™ TO LOAD BANDSWITCH 
| a aS = 
lJ 2 
| Q b= 4 
[e) a 
oO ae 
Ww 
rae TUNE POWER REQUEST KEYING CIRCUIT 
MAN. GRD J 
iss TUNE - UP TIME LIMIT TO FAULT CIRCUIT 
RF AT PLATE LOGIC ENABLE 
FROM 
| RF SENSOR PREPOSITION 
l | HIGH-GaIN 
PREPOSITION REFERENCE | | TUNE ied TO TUNE 
SERVO ~ > VARIABLE 
= AMPLIFIER CAPACITOR 
RF 
| SAMPLES DETECTOR 
FROM 
10 KWPA 
PREPOSITION REFERENCE LOAD TO LOAD 
SERVO — » VARIABLE 
AMPLIFIER CAPACITORS 
I 
| io Kw PA 


10 KW PA 


NAVELEX 0967-293-0010 


i ar | 
| 


MAN. GRD TO |. BOX 
KEYING CIRCUIT 


(wor) —--™ TO DRIVER BANDSWITCH 


~~~ TO FINAL AMPLIFIER 
BANDSWITCH 


INHIBIT TO! KW PA | 
e KEYING CIRCUIT 


Figure 4-7. Tuning Circuits, Functional 
Block Diagram. 


4-17/18 


NAVELEX 0967-293-0010 


that stage on, switching +28 VDC to the two 
bandswitch relays AGK2~-K3 and to PRE- 
POS indicator AGDS1, 


4-70, If the selected frequency requires the 
bandswitches to reponsition, a ground is 
applied through the decoding wafer on the 
bandswitch to the associated relay. This 
energizes the relay, which in turn ener- 
gizes the associated bandswitch motor to 
rotate the bandswitch until the ground path 

is broken. As long as either bandswitch 
motor is running or the band repeater 

motor is running, an RF mute signal is 
supplied through OR gate AGA2CR2-CR3- 
CR5 to the I. Box. In addition, whenever 

a bandswitch or servo motor is running, a 
ground is applied through motor on OR 

gate AGAICR8 to the NOT input of the AND 
gate at the input of time delay network 
A6A1C4~-R7 to prevent a tune power 

request from being generated until all motors 
have stopped, indicating that bandswitching 
and prepositioning have been completed. 


4-71, Flip-flop A6A1Q2-Q5 controls the sec- 
ond step in the tune cycle, i.e., it enables 
the transmitter to produce a tune power RF 
signal and conditions the servo amplifiers to 
operate at high gain. The flip-flop is 
normally off; a HI signal is produced at its 
"J" output when on and a LO signal is 
produced when off. Initially the flip-flop 

is off, and it is triggered on by a HI signal 
at its SET input applied through time 

delay AGA1R7-C4. The trigger signal 
originates from bandswitch enable stage 
A6Q1 at the beginning of the tune cycle, 

but is not applied to time delay AGAIR7-C4 
until all motors have stopped and the 
motor-on ground is removed from the 

AND gate at the time delay network input. 
The time delay at the SET input of the 
flip-flop prevents falsetriggering before 

all motors are completely stopped. 


4-72. When the output of the flip-flop is HI, 
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tune power request switch A6A1Q7-Q6 
provides a LO output to the tune power 
request line to the I. Box system logic. 

In addition this signal is applied to TUNE 
PWR indicator A6DS2 and through OR 

gate AGA1CR12 to the servo amplifier high 
gain relays. All circuits then remain in 
these states until the TUNE pushbutton on 
the Exciter is depressed. 


4-73, With the tune power request applied to 
the I. Box system logic, the I. Box applies 
a tune enable signal to the Exciter as soon 
as the Exciter's TUNE pushbutton is de- 
pressed. The Exciter then removes the 
inhibit signal, therefore AGA1Q1, A6Q1, 
and A6A1Q2 are deactivated, and the 
PREPOS indicator is extinguished, 
indicating that the prepositioning portion 
of the tune cycle has been completed. 

The flip-flop remains in the on state, 

even through the set input has been 
removed. The Exciter supplies a tune 
power RF signal to the 1 KW PA, and the 
drive signal increases in level until 
sufficient RF voltage is developed at the 
plate of the 100 KW PA (or the plate or 
screen current limit is reached). 


4-74, When sufficient RF is sensed at the 
plate (equivalent to about 500 watts of 
power), RF sensor switch A5A3Q1 turns 
on relay driver A5A3Q2-Q3 which ener- 
gizes the enable relays in the servo 
amplifiers. The load servo amplifier 
enable relay is interlocked to the tune 
servo amplifier stall torque threshold 
relay contacts such that the load servo 
amplifier is enabled only when the tune 
servo is not operating the tune motor, 
Thus, the tune servo always takes prece~ 
dence over the load servo when tuning 
with RF power. The ground from the relay 
driver is also used to energize RF AT PL 
indicator A6DS3 to provide a front panel 
indication whenever there is an RF output 
of more than 500 watts. 
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4~75. The RF sensor relay driver also 
drives inverter AGA1Q8 which, in turn, 
applies a positive signal through time delay 
network AGAIR24-C5te the CLEAR input of 
the flip-flop. However, until the servo 
motors stop running, a ground servo run 
signal is applied to prevent the collector of 
inverter AGA1Q8 from going positive. Time 
delay network AG6A1R24~-C5 prevents false 
triggering while servos are reversing and 
alternately turning on and off. 


4~76. When the tuning elements reach their 
final tuning position, the servo run ground 
is removed; and after a slight time delay 
(charge time of capacitor A6A1C5), the 
collector of inverter AGA1Q8 will go 
positive. Therefore, a CLEAR input 
signal is applied to flip-flop transistor 
A6A1Q5; and the flip-flop output returns to 
its off state (LO output). Switch A6A1Q7- 
Q6 is thereby turned off, extinguishing the 
TUNE PWR indicator and removing the 
tune power request signal from the I. Box 
system logic. The latter causes removal 
of the tune enable from the Exciter and 
allows the system logic to revert to the 
ready status. Removing the tune enable 
causes the Exciter to remove tune power. 
Therefore, relay driver A5A3Q2~-Q3 turns 
off, extinguishing the RF AT PL indicator 
and allowing inverter AG6A1Q8 to revert to 
a LO output. Therefore, all circuits have 
been returned to the rest (logical "0") state 
to wait for new tune cycle. 


4-77, When the transmitter comes back on 
the air for normal transmission after tuning, 
RF sensor relay driver A5A3Q2-Q3 is 
again turned on. This enables the servo 
amplifiers so that they may run if required 
to maintain a tuned condition (automatic 
surveillance). In addition, the RF AT PL 
indicator comes on to provide an indication 
that there is an RF output at the plate 

of the power amplifier. Note that inverter 
AG6A1Q8 is turned off, thus providing a 
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CLEAR input to AGA1Q5 in an attempt to 
turn off the flip-flop. However, this has 
no effect since it is already deactivated. 


4-78. Fifteen second timer A6A3Q6 is part 
of the fault sensor circuit. A ground sig- 
nal is required at the input to hold the 
timer off. When the ground is removed 
for longer than 15 seconds, the timer 
triggers the tune time fault detector to 
shut the transmitter down (paragraph 
4-180). The ground input to hold the 
timer off is applied by inverter-driver 
A6A1Q10. When A6A1Q10 receives a 
ground through OR gate A6A1CRI17, the 
timer begins to run; and when the ground 
is removed from the OR gate, the timer 
is reset. Normal timer operation occurs 
as follows: 


a. When the frequency is first changed 
at the start of a tune cycle, the band 
repeater decoder-on ground is applied 
through OR gates AGAICR5 and AGAICR8 
to AGAICRI17. 


b. While the bandswitches are acti-~ 
bated, ground is applied through OR 
gates AGAICR2-CR3 and A6A1CR8 to hold 
the ground at AGAICR17. 


c. While prepositioning, the servo 
run ground is applied through OR gate 
A6AICR8 to AGAICRI17. 


d. if aservo motor runs at any time, 
regardless of the status of the tune cycle, 
a motor-on ground is applied to AGAICRI7 
through OR gate AGAICR8. 


4-79, From d. above, it can be seen that 

if a servo motor runs for longer than 15 
seconds at any time or is energized and does 
not run for any reason, the tune timer will 
trip the fault sensor circuit. Thus complete 
protection is afforded against odd malfunctions 
such as stalled motors or creeping servos. 
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4~80, The discussion to this point has been 
for automatic operation. The system can 
also be tuned manually. The first step is to 
set the MAN/AUTO switch at MAN. This 
action supplies a 10 KW PA manual ground 
to the I. Box system logic, and provides a 
ground to energize the high gain relays in 
the seryo amplifiers, defeats the timer by 
applying a ground to AND gate AGAICRI6, 
disconnects +28 VDC from the AGAI tune 
up ¢ontrol and the A5A1l and A5A2 servo 
amplifier assemblies, connects +28 VDC 
te one side of the bandswitch relays, and 
enables the BAND ADV pushbutton switch 
and the TUNE PWR REQUEST switch. 


4-81. The second step is repositioning the 
band repeater with the BAND ADV button 
until the desired operating band is displayed 
in the MC band indicator window on the band 
repeater assembly. Since +28 VDC is 
applied to one side of the Bandswitch relays 
by the MAN/AUTO switch being in the MAN 
position, the bandswitch relays will ener- 
gize as required by the Exciter frequency 
selection and will position the bandswitches 
as during an automatic tune cycle. The 
operator then manually prepositions the 
tune and load variable capaciters for a null 
on the multimeter (TUNE and LOAD SET 
positions}. - 


4-82, The final step requires setting the 10 
KW PA TUNE PWR REQUEST switch to the up 
(ON) position. This supplies a fine power 
request signal manually to the I. Box sys- 
tem logic. Then depressing the Exciter 
TUNE pushbutton causes the I. Box to 

apply a tune enable signal to the Exciter to 
activate a tune power signal. The tuning 
elements can then be manually positioned 
for a null on the multimeter (TUNE and 
IASAD DET positions). 


4-83. The applicable servicing diagram for 
the tune-up logic circuits is figure 4-39. 
Complete circuit details are shown in 
schematic diagram figures 5-50, 5-52, 
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and 5-53, Refer to figure 4-40 for a 
tuning sequence timing diagram. 


4-84. 1 KW PA TUNING CIRCUIT 
DESCHIPTION. 

4-85, The 1 KW PA tuning circuit (igure 
4-8) consists of a decoder, an encoder, two 
bendswitches, a motor, a motor relay, 

and a gating circuit. The function of this 
circuit is to automatically position the 
bandswitches in the final and driver trans~ 
former assemblies according to the se~- 
lected operating frequency. 


~8 
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4-86. An open-seeking circuit that employs a 
five-wire, 19 position coding scheme is 
used to automatically position the band- 
switch assemblies in the driver and final 
transformer assemblies according to the 
selected opersiing frequency. Nineleen 
bends are used te cover the 2.0 lo 28.938 
McC frequency range, and thus nineteen 
different five~wire codes are required for 
tuning (able 4-2). The code is generated 
either externally (FREQUENCY MC switch 
87 set at AUTOMATIC) by an encoder 
switch wafer in the 10 EW PA band repeater 
assembly or internally by an encoder 
switch wafer in switch 87 (FREQUENCY 
MC switch 87 set at one of nineteen MC 
positions}. In either case, a series of 
opens and grounds is applied to the five 
code lines, through which the code is 
connected to decoder switch deck A4S1C. 
This establishes a ground path through 
contact 8 of A4S1C-~front, terminal 6 of 
A4TBI, and diode gate A5CRI to pin 6 of 
motor drive relay K2. Thus, relay KS 
energizes, completing the 115 VAC circuit 
through motor BZ. The motor rotates the 
decoder switch and the two bandswitches 
until the decoder code is the complement 
of the code generated by the encoder. Aft 
this time, the ground path to relay K3 is 
broken, de-~energizing motor Ez. 

4-87. Both the encoder and the decoder 
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msist of a “master” section and an “image™ 
se ecti ion which is the mirror image of the 
master. The image sections are required 
ie complete the ground path in certain 
combinations of encoder-decoder positions. 


4-88, 4-84 shows the circuit tined 
for an operating frequency in the 2.0 to 2.5 
MC band. This can be seen by noting that 
decoder master A4S1C pattern (1,1,1,1,0) 

is the complement of encoder master S7A 
pattern (0,0,0,0,1). Suppose, however, 
that the 1 KW PA had previously been tuned 
to the 2.5 to oe MC band jone position 
clockwise}, and that FREQUENC Y MC 
Switch S7 has Ss { been sel ai the 2.0 to 

2.5 MC band (figure 4 4-853. In this ‘6 situation, 
contacts 3 and 708-8 of the deceder master 
are connected; but this does not complete 
the ground path to relay K3, since code 
lines 1 through 3 are not grounded by 
encoder S87 master. Instead, the ground 
path is provided through the image decks: 
from S7A~20 front to S7A-1 front to 
A4SiC-5 rear to A4S1C-6 rear to STA-2 
rear to S7A-3 rear to A4S1C-7 front to 
A48iC-3 front to terminal 6 of the relay. 
Thus the relay energizes and motor B2 
turns the decoder and bandswitches. The - 
masters and images ensure that there will 
always be a ground path for any combination 
of encoder and decoder positions until the 
decoder reaches the unique position cor- 
responding to that of the encoder. The same 
process occurs when FREQUENCY MC 
switch 87 is set to AUTOMATIC, except that 
an encoder switch wafer in the 10 KW PA 
periorms the function of S7A front and rear. 


Figure 


4-83 When FREQUENCY MC switch S7 is 
nOL Set to AUTOMATIC, section D rear sends 
@ ground signal to the 1. Box system logic 

via the manual ground line. The lI. Box in 
turn activates an indicator iamp in the I 

Box and sends a local override to the 

Exciter when the manual ground line is 
grounded. 
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4-30. The applicable servicing diagram for 
this circuit is figure 4-41. Figure 4-40 
illustrates the timing sequence during a 
typical automatic tune cycle. Complete 
circuit details are shown in schematic dia- 
gram Heure 5~45, 
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4-31. 10 KW PA BANDSWITCH CIRCUITS 
DESCRIPTION 


4-32. The 10 KW PA bandswitch circuits 
(figure 4-41) consist of decoding and en- 
coding switches, switching transistors, a 
rotary solenoid, motors, and relays. The 
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B. CIRCUIT SHOWN IN PROCESS OF TUNING 


Figure 4-8, 1 KW PA Tuning Circuit, LAI, 
Simplified Schematic Diagram 
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function: che circuits are to convert a 
five wire, 19 position frequency band 
information code Tron the Exciter to other 
Signals and to use these signals as follows: 


a. Afive wire, 19 position code is 
provided by encoding switch section S1-4- 
FER in Band Repeater Assembly Al3, to 
operate the tuning (bandswitch) circuit in 
the 1 KW PA (paragraph 4-84). 


bye Two ae og 4 
by RI-R39, S1-5-F, 
Repeater hecen: sade a 3 and applied to the 
tune and load servo amplifiers to pre- 
position the tune a load variable 
capacitors. (paragraph 4-109). 


volta noe are developed 
ad S1-8-F in Band 


c. . A five wire, five position code is 
generated by encoding switch section S1-2 
F in Band Repeater Assembly A13 and is 
used to operate tune inductor bandswitch 
motor ALLAIB1, 


dad. Another identical five wire, five 
position code is generated by encoding 
switch section 51-3-F in Band Repeater 
Assembly Al3 and is used to operate load 
inductor bandswitch motor AlZA1BI. 


4-93. The Exciter five wire, 19 position code 
(table 4-2) is decoded by switch sections 
A13S1-+1 F&R to supply ground until band 
repeater switch Al3S! reaches the 
indicated position. (Refer to paragray 
4-84 for detailed discussion of the 
decoding process.) This ground signal is 
renee through interrupter contacts (P/O 
1381} to switch AGA2Q1 when AUTO-MAN 
sw oyitck ASSS is in the AUTO position. 
(In MAN position, a ground signal is gen- 
erated by manually depressing BAND ADV 
pushbutton switch AGS6). The ground sig- 
nal energizes switch AGA2Q1 and rotary 
solenoid driver A6Q2 to supply an oper- 
ating ground to rotary solenoid A1l3S1L1. 
The rotary solenoid rotates the switch 
wafers one postion while opening the 
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interrupter contacts, which interrupt the 
ground signal used to turn on A6A2Q1. 
Each time the ground to Al3S1L1 is 
switched off in this manner, the armature 
Springs back and engages the next tooth 

in its ratchet. The rotary solenoid 
continues advancing in this manner until 
decoding switch sections Al3S1-1-F&R 
reach the position indicated by the input 
eode, at which time ground is removed. 
The rotary solenoid activate line from 
A6Q2 to the solenoid is interlocked through 
bandswitch relays AGK2-A6K3 to prevent 
accidental misalignment of bandswitches 
under certain conditions. 


4-94. The bandswitch motors in ALLA and 
Al2A1 operate identically. For discussion, 
consider the operation of the portions of 
these circuits associated with A11A1. 
Encoding switch section Al3-S1-2-F 
applies ground to one of five wires as 
required to position tune bandswitch 

Al182 for the operating frequency set at 
the Exciter. Decoding switch A11A1 is an 
open seeking switch, i.e. , it passes the 
ground signal through relay A6K2 until 
motor ALLAIBI rotates it to the position 

in which the notch in the rotor is aligned 
with the one input line which is grounded. 
Then the motor stops. In addition to the 
relay, decoding switch A11A1S1 also 
applies its ground as a motor-run signal 

to the tune-up logic circuit to indicate 

that a bandswitch motor is running. The 
normally~open contacts of relay A6K2 
switch 115 VAC to motor ALLAIBI1 to oper- 
ate it when the decoding switch applies 
ground to the relay coil. The resistor and 
capaciior across the relay contacts are for 
conlact arc suppression. 


4-95. The applicable servicing diagram for 
this circuit is figure 4-41. Complete circuit 
details are shown in schematic diagram 
figures 5-50, 5-53, and 5-54, 


4-96. DETECTOR ASSEMBLY CIRCUIT 
DESCRIPTION. 
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4-07. The functions of the Detector Assem- 
bly are: (1) to sample the RF input (drive) 


voltage to the filament of the power amplifier citive voltage dividers are used to sample 
tube, (2) to sample the RF output voltage the RF voltage. The DC output from the 
at the plate of the power amplifier tube, and network is applied to the 9A1A5 assembly 
(3) to compare the phase relationship to (1) drive one side of the differential 
between the two sampled RF voltages. The input to the load servo amplifier, (2) enable 
assembly consists of three passive networks metering when the multimeter switch is 
as illustrated in figure 5-50, The following set at V_, (8) drive the RF sensor DC 
discussion breaks each network out separ- amplifier in the tune-up logic circuit. 
ately and subdivides and supplements as 
required for understanding. 4-100. As previously stated, the outputs from 
the two sampling networks above are applied 
4-98. The function of the RF input voltage to the differential input of the load servo 
sampling network (figure 4-9) is to produce amplifier. When the output of the power 
a DC output proportional to the RF drive amplifier is correctly loaded, these two 
voltage at the filament of the power ampli- DC voltages will be equal (assuming that 
fier tube. The RF drive is sampled through the tune servo amplifier has already tuned 
a capacitive divider. The output from the correctly); incorrect loading results in a 
divider is peak detected by diode CRI and differential level which energizes the load 
capacitor C9, filtered by L6é-C11l, divided servo amplifier to reposition capacitors 
by resistors R9 and R11, producing a DC 9A1C4 and 9A1C6 in the output matching 
output. This DC signal is applied as one network until the loading is correct. The 
side of the differential input to the load parts used in the two capacitive voltage cy 
servo amplifier and is also supplied to the dividers (one for each sampling network) 
9A1A5 assembly for metering when the are chosen such that approximately four 
Multimeter switch is set at V,. (peak envelope) volts of RF is applied to 
each peak detector when the power ampli~ 
4-99. The function of the RF output voltage fier is correctly loaded (approximately 
sampling network (figure 4-10) is to pro- 1200 ohms), and the unit is producing a 10 
duce a DC output proportional to the RF KW PEP output. The tune servo amplifier 
voltage at the plate of the power amplifier takes precedence over the load servo 
RF INPUT AT 
FILAMENT 
1 SAICIT 
ce - ed Dc OUTPUT TO 
S——P 9aias assy 
SAIC! ce ci Ri 
NOTE: 
| | PREFIX INCOMPLETE 
é REFERENCE DESIGNATIONS 
: WITH SAIAZAI. 
Figure 4-9. RF Input Voltage Sampling Network, 9ALA3Al, eet 


tube. The network is identical to that used 
to sample the input drive, except two capa- 


Simplified Bohemsatic Disgram 
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RF GUTPUT AT 
PLATE 


SACS 
one Ly 


Do OUTPUT 
nat 
SAiAS ASSY 


NOTE: 


PREFIX INCOMPLETE REFERENCE 
DESIGNATIONS WiTH GAIABAi. 


Figure 4-10, RF Output Voltage Sampling Network, SAIA3Al1, 
Simplified Schematic Disgmm 


amplifier so that the plate circuit remains 
in resonance as the load servo amplifier 
approaches the correct loading point. If the 
tune capacitor was not held close to reson- 
ance, the servo amplifier would run the load 
capacitors io maximum capaciiance in an 
attempt to raise the plate load impendance 
to the correct value. 


4-101, Theremaining portion of the tune 
detector assembly constitutes a phase detec~ 
tor. The funclion of this nelwork is to pro- 
duce two DC outputs which are applied to the 
tune servo amplifier. These levels will be 
equal when tuning capacitor 9A1C& in the 
matching network is correctly positioned, 
i.e, when the power amplifier is working 
into an essentially resistive load. Efficiency 
and low distortion in the power amplifier 
requires tuning accuracy with no more than 
five degrees of phase difference between the 
yoliages at the plate and cathode of ihe 
amplifier tube. 


4-102. The basic building block of the phase 
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detector is an all-pass network. Figure 4-11 
illustrates such a network and, for conven- 
ience, shows which of the parts in the phase 
detector make up the basic network. An 
important characterisitc of such a network 

is 6MC. (The resonant point is not critical.) 
Phase reversing transformer Tl is a 

special bifilar wound 1:1 transformer which 
has minimum phase shift over the 2 to 30 

McC operating frequency range. At resonance 


Xog = Ay, = Be = RA = Zh 


lf one analyzes the network, if will be found 
thet Zon = Ré4 across the entire frequency 
range. 


4-103. If diodes CR3 and CR4 were added to 
the above circuit as shown on figure §-48, 
the resulting circuit would be similar in 
appearance and function to a conventional 
phase detector. (The detected levels are 
those designated V3 and V4 in figure 4-11). 
Voltage V4 is equal to the vector sum of 
V2-Vl1, V3 is equalte - V2-Vi. If a vector 
analysis is done as shown in figure 4-12, 
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the following conclusions are drawn. 


@. Vokages Vi and V2 are always 90 
degrees apart. 


b. Noltage V4 is of constant amplitude 
and is always in phase with E, even though 
Yi amd V2 vary in amplitude and phase as 


oer 
Zin 


~) § 


the frequency is varied. . 
e. Voltages V4 and V3 always will be 
equal in amplitude, since V1 and V2 are 
always 90 degrees apart and Ti is a 
periect transformer. 


4-104, If the all-pass network of figure 4-11 


NOTE: 
PREFIX ALL REFERENCE 
DESIGNATIONS WITH 
SAAS Ai 


Figure 4-ll, Alk-Pass Network, 9ALASAI, Simplified Schematic Diagram 
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is divided in two, each leg is driven by a 
separate generator, the result is the phase 
detector shown in figure 4-13. The gener- 
ators represent the two capacitive voltage 
‘dividers shown in the detector discussions 
above. Generator El is the input to the 

10 KW PA and is constant. Generator E2 
is the output from the 10 KW PA, and its 
phase is variable depending on the tuning. 
In the previous vector analysis it was 
shown that V4 and V3 were equal in ampli-~- 
tude across the entire frequency range. 
This was the result of V1 and V2 being 
always 90 degrees apart, since a single 
generator was used to drive the network. 
However, with the two generators, Vi and 
V2 will only be 90 degrees apart when the 
generators are in phase, or when the output 
is correctly tuned. Otherwise, V2 and -V2 
rotate degree for degree with generator E2. 
Therefore, as shown in figure 4-14, the 
only time V4 and V3 are equal in amplitude 
is whenthe system is tuned. Otherwise, 
the phase difference between V2 and V1 

will change, causing a proportional dif- 
ference in magnitude between V4 and V3. 
This differential voltage is used to energize 
the tune servo amplifier to correct the 
position of tuning capacitor 9A1C8 until V4 
and V3 are of equal magnitude. 


EI 
c2 


ee 
V3 


vi R4 


4-105. The vector relationships shown in 
figure 4-14 are at a mid-frequency. It should 
be noted that the amplitude of V4 and V3 will 
vary somewhat across the frequency range; 
but the differential polarity caused by a 
tuning error will be the same. 


4-106, Figure 5-50 shows the complete 
phase detector. To this point only the 
basic circuit has been discussed in its 
simplest form to clearly show how a phase 
difference (tuning error) can be detected 

by this type of circuit. Inductor L8 and 
L13 and resistor R2 are used to compensate 
the input impedance of capacitor C2 and 
resistor R4 by completing another all-pass 
circuit. Similarly, capacitor Cl and 
resistor Rl form an all-pass circuit with 
inductor Li, transformer T1, and resistor 
R38. This is necessary so that the ampli- 
tude and phase difference betwen the input 
and output voltage samples can be main- 
tained accurately as they pass through 
voltage dividers to the input of the detector. 


4-107. L2 is used to compensate for the 
phase delay through transformer Tl. In 
addition, inductor L2 is used as a high fre- 
quency adjustment to vary the phase of the 
voltage developed across resistor R4 (V1) 


E2 
Li 


id 
[ ve 
: NOTE: 
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Figure 4-13, Basic Phase Detector, 9AIA3Al, Simplified Schematic Diagram 
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slightly for zero balance purposes. Induc- 
tor L3 is the low frequency balance control 
for the phase detector. Inductor L3 is the 
low frequency balance control for the input 
voltage sampling network and has a slight 
effect on the phase at low frequencies. Li 
has its greatest affect at 6 MC due to the 
resonance of the all-pass network. 
Resistors R5 and R6 compensate the diode 
detectors, making the detectors less 
sensitive to diode characteristics or RF 
waveform variations. 


NOTE 


L8 and 9A1C17 are selected to 
compensate for variations in chassis 
and detector assembly reactances 
respectively. If replacement is 
necessary, simply replace with a 
part of the same value as selected 
at the factory. 


4-108, The applicable servicing diagram is 
figure 4-42. Adjustments are described 

in Overhaul and Repair Manual, NAVSHIPS 
0967-293-0060. Complete circuit details 
are shown in schematic diagram figure 
5-49, 


4-109. PREPOSITION CIRCUITS DESCRIP- 
TION, 


4-110. The preposition circuits operate in 


Va-Vv4=(+) 


V3-V4=26 


conjunction with the servo amplifier cir- 
cuits to provide a means of setting the 
tune and load capacitors as closely as 
possible to their final tuning points before 
RF power is applied. A large number of 
parts is involved, in various locations in 
the 10 KW PA; but the function is actually 
very simple, as shown in figure 4-15. 


4-111. Thirty-nine resistors in Band 
Repeater Assembly 9A1A13 are connected 
in series between a + 6V source and a -6V 
source. Taps at resistor junctions are 
connected in a predetermined manner to 
provide step voltages to contacts on switch 
wafer S1-5-F and S1-6-F. When Band 
Repeater switch $1 is rotated to a position 
corresponding to one of nineteen bands, 
predetermined reference voltages are 
provided at the common contacts of the two 
switch wafers. These two voltages — a 
tune preposition reference voltage and a 
load preposition reference voltage — are 
applied to the tune and load servo amplifiers 
along with respective signals from the tune 
and load servo motor position potentiometers. 
The servo amplifiers subsequently direct 
the rotation of the two servo motors until 
the servo motor position potentiometer. 
voltages equal the respective preposition 
reference voltages from the band repeater 
assembly. 


-~Vv2 v2 
v3 “Va 
V3-V4e{~} 


Figure 4-14, Phase Detector Vector Diagram 
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Figure 4-15. Preposition Circuits, Simplified Schematic Diagram 
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4-112. The applicable servicing diagrams 
for this circuit are figures 4-41 and 4-42. 
Complete circuit details and a preposition 
voltage chart are given in schematic 
diagram figures 5-50, 5-52 and 5~54, 


4-113, SERVO AMPLIFIERS CIRCUIT 
DESCRIPTION. 


3 


4~114, Two essentially identical se 
amplifier circuits are used in the 10 EW PA 
to operate the tune and load capacitor motor 
drives. Each consists of an integrated 
circuit operational amplifier, a differential 
amplifier with a constant current source, 
four driver transistors, and a stall-torque 
threshold detector, all mounted on a printed 
circuit board (9A1AS5A1, tune and 9ALASA2, 
load}, and four motor~-driver power) 
transistors mounted directly on the DC 
Amplifier Assembly 9A1A5 cha ssis. 


4-115. The tume servo amplifier is shown in 
figure 4-16 and is discussed herein. Wa 
the exception of reference designators of 
non-circuit board mounted parts, the two 
circuits are identical. (The two PC boards 
may be interchanged if desired for trouble- 
shooling purposes .} 


4-116. The servo amplifiers direct tuning in 
three steps. First a preposition reference 
signal is compared with the signal obtained 
from the servo motor’s posilion indicating 
potentiometer to coarsely preposition the 
tuning capacitors before applying RF power. 
Then RF power is applied, and the servo 
amplifier fine times the tuning capacitors 
according to output signals from Detector 
Assembly 9A1A3. At this point, the 10 KW 
PA is ready to transmit. During trans- 
mission, the servo amplifiers monitor th 
outputs of the detector assembly and oper- 
ate in a lower-gain mode (because of 

higher RF power level) to readjust the 
tuning capacitors, to accomodate changes 

in antenna loading or the output network 
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(automatic surveillance feature). In all 
eases, the servo amplifier compares two 
input signais and operates the servo motor 
in the proper direction until no difference 
between the two input signals is sensed. 


4-117. Refer to figure 4-16. The baput 
signals are applied to operational amplifier 
1C1 through preposition relay K2. During 
the initial (preposition) tuming step, the tune- 
up logic circuit applies an energizing 
signal to the coil of K2 to select the pair 

of input lines required for prepositioning. 
Thus, the tune preposition reference 
voltage from Band Repeater Assembly 
9A1A13 is applied to one side of the input 
of operational amplifier [C1 and the volt- 
age from the wiper of servo motor 

position potentiometer 9ALA7R1 is applied 
to the other side of IC1. 


4-118. During fine tuning, preposition relay 
K2 is de-energized; and the input signals are 
applied to IC1 from Detector Assembly 


SA1A3. During the inilial low-power 


tuning step, high-gain relay Kl is energized 
by the tume-up logic circuit to remove 
surveillance gain potentiometer SAIA5RI 
from across the input lmes. During full 
power operation after initial tuning, high- 
gain relay Ki is de-energized to connect 
the surveillance gain potentiometer 

across the input lines from the detector 
assembly to reduce servo amplifier 


sensitivity during normal transmissions. 


4-119. The operation of ICl and the remainder 


of the servo circuits is always the same. 
Operational amplifier [C1 compares the 
two input signals. If provides an output 
signal of amplitude and polarity propor- 
tional to the algebraic difference between 
the two input signals. Iino difference 
exists befween the two inpul signals in 
amplitude or polarity, the output signal 
of IC1 will be zero. The output from IC1i 
is applied to the base of differentiai 
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amplifier transistor Q1 through current 
limiting resistor R6 and diode CR3. Diode 
CR3 prevents base to emitter breakdown 
of Qi when the output of IC1 is at ahigh 
negative level. 


4-120. Differential amplifier transistors Q1 
and @2 are biased for class A operation, 
with both initially conducting equally. They 
draw their emitter current from constant- 
current source transistor Q3. @Q32 is biased 
at its base with a fixed voltage, and there~ 
fore its emitter current (and thus its 
collector current) is fixed (emitter current 
equals base voltage minus base-emitter 
voltage drop divided by resistance of R12). 
Because the total current through Q1 and 
Q2 is thus held constant, Q2 will draw less 
current if the signal at the base of Ql 
becomes more positive, and Q2 will draw 
more current if the Q1 base signal becomes 
less positive or more negative. It can 
therefore be seen that the output of Q2 will 
always go in the opposite direction of the Q1 
output in response to an imput signal at the 
base of QI. 


4~121, If an unbalance at the input of opera- 
tional amplifier IC] causes a positive signal 
to be applied to the base of Q1, the collector 
of Q1 will become less positive than at its 
quiescent operating point and the collector 
of Q2 will become more positive. Ii the 
output of ICl is negative, just the opposite 
response of Qi and Q2 will occur. 


4-122. With no output from IC1, Q1 and Q2 
apply equal signals to complementary driver 
stages Q5-Q7 and Q4-Q6. Note that the 
contacts of enable relay K3 are opened 
whenever the servo should be tuning. The 
driver transistors are direct coupled to 
motor=driver transistors 9AIA5@4-Q1 and 
9A1A5Q3-Q2. Thedriver and motor-driver 
transistors all conduct in equal degrees to 
their symmetrical counterparts in the 
opposite side of the circuit. Thus the 
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output leads to the motor will have equal 
voltages applied, and the motor dees not 
operate. 


4-123. Considering the top set of driver 
and motor-driver transistors in figure 4-16 
for the moment, it can be seen that if the 
signal at the bases of Q5 and Q7 becomes 
more positive, the base of 9A1A5Q4 will be 
driven to a less positive value, and thus 
9A1A5Q4 will conduct harder and more posi- 
tive current will flow through the top motor _ 
lead. (At the same time, the base 9A1A5Q1 
is driven more positive, and thus 9ALA5Q1 
conducts less to ground from the top 

motor lead.) The bottom set of driver and 
motor driver transistors is driven in the 
opposite direction by the differential 
amplifier, so the bottom output lead is less 
positive and motor ground current flows 
through 9A1A5Q2. The two sets of driver 
and motor~driver transistors operate in a 
push-pull manner. If the outputs of the 
differential amplifier were of the opposite 
sense, the motor-driver stages would 
apply signals of opposite relative polarity 
to the motor to drive it in the opposite 
direction. The level at which the motor- 
driver stages are driven determines the 
torque of the motor and thus the speed. 
(The speed also depends on the frictional 
load of the variable capacitors.) When 

top speed is necessary, the motor~driver 
transistors are saturated to apply a maxi-~ 
mum potential difference to the motor 
leads of about 22 volts. 


4-124, Negative (inverse) feedback from the 
outputs of the motor-driver stages is 
applied back through voltage-dropping 
resistors R26 through R31 to the inputs 

of IC1 to stabilize the gain of the servo 
amplifier. The overall gain is thus 
reduced, but the stability and linearity of 
the servo network in its transition area 
(between motor off and full speed) is 
improved. The gain of the servo network 
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is such that with a large difference in input 
levels at IC1, the motor runs at top speed. 
As the correct tuning point is approached, 
the difference in input signal levels is 
reduced, and the motor is alowed down 
proportionately. Finally, when the correct 
tuning point is reached, the remaining 
difference in the two input signals is very 
small, and the motor is stopped. (Because 
of friction, the motor stalls just before an 
exact null is reached.) 


4-125, Enable relay K3 prevents servo opera- 
tion, except when its coil is energized, by 
shorting the outputs of Q1 and Q2 together, 
thus preventing a difference in output levels, 
With no difference in output levels, no 
motor current is drawn since both outputs 
of the motor-driver stages are at equal 
levels. Enable relay K3 is energized by 

the tune-up logic circuit only when more 
than about 500 watts of RF is sensed at the 
plate of the amplifier tube or when pre- 
positioning. 


4~126, Diodes CR10-CR-11 and CR-13CR14 
from a bridge gate circuit to couple output 
signals of correct polarity to threshold 
detector Q8, regardless of the direction in 
which the motor is driven. The positive 
output signal is applied to the base of Q8 
through a voltage divider consisting of 

R36 and stall-torque threshold potention- 
meter 9ALA5R3.. When the level at the 
base is greater than the total voltage of the 
drop across the base to emitter junction of 
Q8 plus the voltage drop across zener diode 
VR1, Q8 is driven inte conduction to 
energize motor-run relay K4.  Potentio- 
meter 9ALA5R3 is adjusted to allow K4to 
energize when sufficient drive is applied to 
the servo motor to cause it to run. During 
that part of the tuning cycle when RF is 
applied, the contacts of K4 are used in 
conjunction with the tune-up logic circuit 
to allow only one of the two servo networks 
to be active at a time. The tune servo 
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amplifier always takes precedence over the 
load servo amplifier when the tune error 
signal is large enough, so that the plate 
circuit is kept in resonance. (Otherwise, 
with the plate circuit far from resonance, 
the load servo amplifier input signals would 
always attempt to drive the load variable 
capacitors to maximum to raise the plate 
load impedance, and correct runing would 


_ not be accomplished.) 


Resistors Rl through R4 and capacitors 
C1 through C4 and C6-C7 at the input of 
1C1 provide RF filtering. Diodes CRI and 
CR2 limit the levels of the input signals 
for overload protection. Resistor R5 and 
capacitors C9 and C8 prevent oscillation 
of IC1l. Capacitors C10 and C13 provide 
RF filtering of the +15V lines, Diode CR4 
allows the collector of Q1 to conduct as 
much as possible to ground at saturation, 
Resistor R9 provides a voltage drop to 
prevent the output of Q2 from going 
negative at saturation (base of Q2 is biased 
alightly negative). Diode CR5 aids in 
temperature compensation for transistor 


Q3. 


4-127. The applicable servicing diagram for 
this circuit is figure 4-42, Adjustments 
are described in paragraph 5-21, 

Complete circuit details are shown in 
schematic diagram figure 5-50 and 

5-52, Refer to figure 4-40 for tuning 
sequence timing diagram. 


NOTE 


if any motor drive transistor fails, 
also check other transistor of the 
pair, driver transistors, and assoc~ 
ated resistors for possible damage 
before replacing transistor because 
these components are known to 

fail when the motor transistors 


are defective. 
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4-129, KEYING CIRCUITS. 
4-129, FUNCTIONAL DESCRIPTION 
4~130. The keying section comprises the I. 


Box system logic, the 10 KW PA keying cir- 
cuit, the 1 KW PA bias circuit, and the 10 
KW PA bias supply. 


4-131, Refer to figure 4-17, Thel. Box 
system logic circuit performs system keying, 
RF mute, keyline interlock, and fault logic 
functions during regular operation, and it 
provides tuning activation logic function 
during the tune-up cycle. Outputs from the 
I. Box system logic circuit provide status 
indications to the Exciter and activate it 
for tuning. Other outputs key the 1 KW PA 
keying circuit and the 10 KW PA bias 
supply and mute (interlock) the 1 KW PA 
keying circuit. The 1 KW PA keying 
circuit can also be muted by a key inhibit 
signal from the 1 KW PA over load circuit. 
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4~132, The 1 KW PA bias circuit applies 
appropriate bias voltages to the driver and 
final amplifier stages in response to a key 
signal from the 1 KW PA keying circuit. 

Key inhibit and driver key inhibit signals 
from the 1 KW PA keying circuit prevent the 
KW PA bias circuit from applying full 
power operation bias voltages to the | 
amplifier tubes during fault conditions. 


4-133, The 10 KW PA bias supply incor- 
porates relays to change the 10 KW power 
amplifier grid bias level for keying; there- 
fore, the relay portion of the circuit is 
considered as a keying function. The 
relays change the bias level from cutoff 
to the operating level when a key signal is 
applied from the I. Box system logic 
circuit, and prevent keying when either 

a fault signal is received from the 10 KW 
PA fault sensor circuit or an RF mute 
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Figure 4-17. Keying Circuits, Functional Block Diagram 
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signal is received from the 10 KW PA tune- 
up logic. 


4-134, 1 KW PA KEYING CIRCUIT DESCRIP- 
TION. 


4-135. The 1 KW PA keying circuit (figure 
4-18) consists of a key driver, a keying 
stage, and various key inhibit interlocks. 
The function of this circuit is to activate the 
1 KW PA amplifier stage on command by 
causing the 1 KW PA bias circuit to remove 
cutoff bias whenever the keyline is grounded 
unless a 1 KW PA overload exists, the 1 
KW PA tuning circuit is energized, or an 
RF mute signal is applied by the I. Box 
system logic circuit, 


4-136, Key driver Q5 is normally biased off 
by the positive voltage applied through R18; 
therefore, key stage Q6 is turned off. When 
the system keyline is grounded, current is 
drawn through R23 and R24, and the base 
voltage at key driver Q5 is pulled down 


(less positive) to make Q5 conduct. The 
Q5 collector current drawn through the 
emitter of key stage Q6 causes Q6 to con- 
duct, and the resultant current flow in the 
collector circuit of Q6 pulls the bias 
circuit voltage down to the operating value 
required for operation of the RF driver 
and final amplifier stages (paragraph 
4-142), 


4~137. The output of 20 VDC switch Q4 in 
the overload circuit is connected through 
R17 and CR16 to the base of key driver Q5. 
When an overload occurs, a key inhibit 
voltage from @Q4 in the overload circuit 
biases Q5 off to unkey the bias circuit 

until the overload is cured and the overload 
circuit is reset. 


4-138, An external RF mute line input is 
provided to allow the I. Box system logic 
circuit to unkey the 1 KW PA bias circuit. 
The RF mute line is connected through CR13 
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_ Figure 4-18, 1 KW PA Keying Circuit, LA1A5, Simplified Schematic Diagram 
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and R20 to the emitter of key driver Q5. 
Then a ground is applied to the RF mute 
line, the voltage at the emitter of Q5 is 
pulled down to the extent that grounding the 
system keyline will not make Q5 conduct. 
The RF mute line is also interlocked 
through CR15 directly to the emitter of 
PPC amplifier 1A1A6Q4 in the bias circuit. 
Thus, in case of key circuit failure, the 
RF driver stage is still biased off. 


4~139, A ground is also applied to the RF 
mute line through CR2 from the 1 KW PA 
tuning circuit to prevent keying when the 
bandswitch motor is energized. In addtion 
to preventing operation of key driver Q5, 
the 1 KW PA tuning circuit ground signal is 
also applied directly to the key inhibit out- 
put to the 1 KW PA bias circuit. 


4-140. A driver key inhibit line is provided 


from the bottom of R24 through isolation diode 


CR14 to the base of PPC amplifier 1ALA6Q4 
in the bias circuit. When the system key- 
line is ungrounded, +11 volts is applied 
through CR14 to the PPC amplifier to 
ensure that it is fully biased off. 


4~141, The applicable servicing diagram for 
this circuit is figure 4-43. Complete cir- 
cuit details are shown in schematic diagram 
figure 5-55 


4-142, 1 KW PA BIAS CIRCUIT DESCRIP- 
TION. 


4~143, The 1 KW PA bias circuit (figure 4-19) 


consists of a full-wave bridge rectifier and 
filter, a voltage regulator and divider, and 
various switching circuits whose function 
is to provide the required control-grid bias 
voltages for operation of the electron tubes. 
Until the system is keyed, the outputs from 
the bias power supply are at a high negative 
level to bias the electron tubes beyond 
cutoff. When the transmitter is keyed, the 
bias voltages are reduced to the values 
required to establish proper plate currents 
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in the electron tubes. 


4-144, The final amplifier bias is changed 
to the value required for class AB, opera- 
tion of the tubes when keyed. The value of 
driver bias is such that the tubes operate 
classA when the transmitter is keyed. How~- 
ever, the driver bias can be controlled by 
the PPC circuit according to the 1 KW PA 
and 10 KW PA power output requirements 
(auxiliary internal PPC for protection if 

the Exciter PPC circuits fail). 


4~145, The output from secondary winding 
14-14 of transformer 1A1T1 is full-wave 
rectified by diodes CR1 through CR4, 
filtered by capacitor 1A1C29, and applied 
to a voltage regulator and divider circuit 
consisting of current limiting resistor R4, 
zener diodes CR5 and CR6, and resistor 
R5. When the system is unkeyed, the volt- 
age drop across the relatively high 
resistance of R5 allows the bias levels to 
be negative enough to bias both 1 KW PA 
RF amplifier stages to cutoff. When the 
system is keyed, key stage transistor 
1A1A5Q6 conducts, effectively placing a 
short circuit across R5 and grounding the 
voltage regulator circuit positive return. 
Thus, the bias voltages are reduced to 
their normal operating levels. 


4-146. PA BIAS potentiometer 1A1R10 is 
adjusted for normal class AB, operation 
of the final amplifier stage. the level 
established by the PA BIAS potentiometer 
controls the bias voltage which is applied 
to the final amplifier by emitter follower 
action of Q2. 


4-147, During normal operation, PPC 
amplifier Q4 is conducting sufficiently to 
bias clamp Q5 into saturation. Therefore, 
the one end of Driver Bias Adj potentiometer 
1A1R9 is clamped to ground through Q5 and 
and 1A1R9 is clamped to ground through Q5 
and 1A1A5Q6. In this condition, the poten- 
tiometer can be adjusted over the normal 
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range of class A operating bias for the 
driver amplifier electron tubes (0 to -24 
VDC). 


4-148, Normally, the PPC circuit in the 
Exciter performs the function of limiting the 
output level of the 1 KW PA and 10 KW PA, 
However, should the Exciter PPC circuit 
fail, the PPC output voltage in the 1 KW PA 
will rise higher than normal in an attempt to 
reduce the output power. The increasing 
level is applied through isolation diode 
CR13 to gradually cut off PPC amplifier Q4. 
As the voltage at the collector of Q4 becomes 
more negative, so does the base voltage of 
clamp Q5. By emitter follower action, the 
voltage at the bottom of driver bias adj 
potentiometer 1A1R9 also becomes more 
negative, thus reducing the gain of the 
driver stage electron tubes until the proper 
output is obtained. Diode CR7 keeps any 
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reverse base-to-emitter voltage at clamp 
Q5 from exceeding safe limits. 


4-149, When the 1 KW PA tuning circuit is 
energized or when the RF mute line to the 
1 KW PA keying circuit is grounded at the 
I. Box system logic circuit, a ground is 
applied through diode 1A1A5CR15 to the 
emitter of PPC Amplifier Q4 to turn Q4 off. 
With Q4 off, Clamp Q5 is non-conducting, 
and the driver stage is biased to cutoff, 
thus preventing operation until tuning is 
completed or the RF mute signal from the 
I. Box system logic circuit is removed. 


4-150. A driver key inhibit line is provided 
from the keyline input in the 1 KW PA keying 
circuit through isolation diode 1A1A5CR14 
to the base of PPC amplifier Q4. With the 
keyline ungrounded, +11 volts is applied 
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Figure 4-19, 1 KW PA Bias Circuit, [AIA6, Simplified Schematic Diagram 
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to the’base of Q@4. This ensures that Q4 is 
turned off, thereby keeping clamp Q5 turned 
off so that maximum bias is applied to the 
driver tubes to keep them biased off. 


4-151, The applicable servicing diagram for 
this circuit is figure 4-43. Driver bias 
adjustment is described in paragraph 5-12. 
PA BIAS adjustment is a front panel oper~ 
ator accessible control and, as such, is 
described in Operator's Handbook, 
NAVELEX 0967-293-0020. Complete cir- 
cuit details are shown in schematic diagram 
figure 5-55, 


4~152. 10 KW PA KEYING CIRCUIT DESCRIP- 


TION. 


4-153. The 10 KW PA keying circuit (igure 
4-43) consists of relays 9AZAiK1, 9A2K., 
and 9A2K2 and related miscellaneous compo- 
nents. 


4-154. Operating voltage for keying relays 
SA2K1 and 9A2K2 is applied through normally 
colsed contacts of no~key relay 9AZA1K1. 
The other coil leads of the keying relays 
are actuated {to key the bias supply) by a 
ground signal on the keyline from the I. 

Box system logic circuit, The normally 
closed contacts of no-key relay SAZA1K1 
are opened to prevent activation of the 
keying relays when either of three ground 
signals is applied to the relay coil through 
OR-gate diodes SAZA1CR19-CR20; RF mute 
from the 1 KW PA tune-up logic, RF mute 
from the 1 KW PA, or fault from the 10 KW 
PA fault sensor circuit. 


4~155. I. BOX SYSTEM LOGIC CIRCUIT 
DESCRIPTION 


4-156. The I. Box system logic circuit 
consists of two printed circuit subassemblies 
in the 1. Box unit. The primary fumction of 
this circuit is system coordination in keying, 
mute, fault, and time-un activation. 


ORIGINAL 


4-157, Refer to figure 4-20. The operation 
of the circuits is straight-forward, and the 
logic diagram illustrates the input condi- 
tions necessary to achieve the various 
outputs. The following discussion will 

help to visualize the sequence of operation, 
starting from tune-up, and the relationships 
between various functions. The Exciter 
section is an oversimplified logic represent— 
ation of the interfacing functions of the 
Exciter. It.is intended for understanding 

of the I. Box system logic only, and it is 

not intended for use in Exciter trouble- 
shooting. 


4-158, With the system in the operate condi- 
tion, changing settings of the Exciter (or 
Remote Control) FREQUENCY KCS controls, 
oceurrance of a fault in the system, or 
changing the CLASS OF EMISSION control 
setting from a single-tone to a multi-tone 
class of emission or vice~versa applies an 
inhibit signal from the Exciter. The I. Box 
system logic, in turn, removes the ready 
status signal from the ready line to the 
Exciter and provides inhibit (ground) sig- 
nals to the 10 KW PA tune-up logic and to 
auxiliary inhibit output lime. The inhibit 
signal at the 10 KW PA initiates thetune 
eyele. 


4-158, During the first part of the tune cycle 
(bandswitch and preposition operation), the 
10 KW PA applies an RF mute signal to the 
I, Box, which responds by applying an RF 
mute signal to the i KW PA to prevent 
keying and by temporarily disabling the 
tune command 2 line to the Exciter. After 
the 16 KW PA bandswitches are positioned 
and ihe variable capacitors are prepos— 
Hioned, the HF mute is removed, When 
the Exciter generates the inhibit signal 
which ig applied ico the 1. Box to initiate the 
tune cycle, ib simullaneousiy ilhimiietes 
the Exciter TUNE sushbutton toe indicate 
that tuning must be accomplished before 
Yeturning ic normal oneration and 
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Gonditions the Exciier PF circuits for a tune 


4-160. During the second part of the tune 
cycle, the 10 KW PA requires an RF signal 
totune by. The 10 KW PA tune up logic 
supplies a tune power request signal to the 
i. Box system logic. Simultaneously, lack 
of RF mute and fault signals provide a tune 
command 2 signal io ihe Exciter. When 
The exciter’s TUNE pushbutton is depressed, 
the tune command 2 signal is returned to 
the I. Box via the fime command 1 line. 
The tune command 1 signal, together with 
the tune power request signal, generates 
atune enable signal which is applied to the 
Exciter lo activate a tune power RF signal 
for tuning. Once the tune enable signal is 
activaled by the process described, i is 
igtched on providing thal no faull, key 
inferiock, OY RE mute signal is received. 
While the lime enable signal is on, the i 
KW PA, 10 KW PA, and auxiliary keylines 
are grounded by ihe Exciter io key those 
writs . 


4-161, When ihe tuming cycle inthe 10 KW PA 


is completed, the 10 KW PA time power 
request signal is removed from the 1. Box 
system logic circuit. Therefore, the 
time enable signal is deactivaled: and 
providing that no fault, key interlock, or 
RF mute signal is received, the ready 
signal to the Exciter is reactivated to 
indicate thal normal operation can resume. 
Theresiter,-cduring normal operation, the 
LEW PA, 10 KW PA, and suxillery key- 
lines gre keyed only on conmimand from 
the Exciter, depending on the more of 
operation. : 


4-162, Daring manual operation of either the 
2 RW PA or the 10 KW PA, @ manus? 

Sround sigvisl is sonliecd ie the I, Box 

system logic. This Signal activates the 
manual indicater on the 1. Rex and a lccal 
override signal is applied to the Exciter. 
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During manual operation of the 10 KW PA, 
the 10 KW PA tune power request signal 
is generated manually by activating the 
TUNE PWR REQUEST ewiteh in the 

10 KW PA. 


4-163. During any mode of operation, if a 
fault occurs in the 10 KW PA, the 1 KW 
PA, or in an auxiliary equipment connected 
to the auxiliary fault line, a fault signal is 
applied to the I. Box system logic circuit, 
which in turn applies a fault signal to the 
Exciter to prevent further operation until 
the fault is cured and the appropriate 
unit's fault circuit is reset. In addition, 
a fault will disable the tune enable signal 
to the Exciter if in a tune cycle. 


4~i64. The applicable servicing diagram for 
this circuit, figure 4-43, shows the logic 
circuits stage-by-stage with relative signal 
levels indicated. Since all of the signals 
are either grounds or at positive supply 
voltage levels, troubleshooting is straight 
forward. Using the truth table accompany- 
ing the servicing diagram, outputs can be 
checked relative to the required inputs for 
the Rimetions in question. An additional 
troubleshooting aid, figure 4-40, shows the 
timing sequence of the ming cycle. 
Complete circuit details are shown in 
schematic diagram figure 5-49, 


4-165. PROTECTION AND POWER CON- 
TROL CIRCUITS. 


4-166. FUNCTIONAL DESCRIPTION. 


4-167. Phe fimetions of the protection and 
power control sections are to protect the 1 
KW PA and 10 KW PA units from overload 
and to ensure that personnel and the equip~ 
ment are nol accidentally harmed if all 
necessary Compartment covers and the high 
voltage shorting stick are not secured. 
Basically, the protection section consists of 
fault detectors, and the power control 


pe eR Se 


CHANGE FROM 


OPERATE TO 
STANDBY 
LATCH 
LOCAL 
TGC AT OVERRIDE 
EMISS. CHANGE MIN. GAIN TUNE COMMAND | 
FREQ CHANGE 5 _ 
TUNE 
TUNE INDICATOR 
ACTIVATE TUNE ENABLE 
| TUNE PWR 
CARRIER 
$—o e 
FAULT 
Palen ? RESET TGC 
& DISABLE 
CARRIER 
ACTIVATE 
TGC 
LATCH 
DEACTIVATE INHIBIT 
MODULATION ey Gea 
AND PPC 


READY 
INDICATOR 


VFG ON 


EXT PTT ON 
CONSTANT-KEYED MODE 


KEYLINE 


TUNE COMMAND 2 


XMTR FAULT 


KEYER FAULT 


-—_--———_— 


SYSTEM LOGIC 


jr nag etme aie! git Pea 


I. BOX 


im MANUAL 


NAVELEX 0967 -293-0010 


a ie eerie wa 


[KW PA INOPERATE 


4 


I KW PA MANUAL GRD 


10 KW PA MANUAL GRD 


INDICATOR 


INHIBIT TO 10 KW PA 


AUXILIARY INHIBIT 
10 KW PA TUNE POWER REQUEST 
eee ae Sea eee 


1 KW PA KEYLINE 


10 KW PA KEYLINE 


AUXILIARY KEYLINE 
| KW PA RF MUTE 
lO KW PA RF MUTE 


EF Es Ree err 


| KW PA FAULT 
10 KW PA FAULT 


AUXILIARY FAULT 


Figure 4-20. L Box System Logic, Functional 
Block Diagram 
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section consists of circuitry for Peak Power 
Control (PPC) and Transmitter Gain Control 
(TGC) which limit the maximum RF signal 
level. The two sections perform related 
functions, and some interchange of signals 
takes place between them. The differentiat- 


ing factors in the operation of the two sections 


are that the power control section directly 
and variably controls the level of the trans-~ 
mitted RF signal (TGC during tune up and 
PPC during normal transmission) and the 
protection section monitors circuit para- 
meters and compartment interlocks for 
dangerous or circuit-overload conditions to 
shut down the transmitter in the event that 
any abnormal condition occurs. 


4-168. POWER CONTROL SECTION 
DESCRIPTION. 


4-169. Refer to the power control section of 
figure 4-21. The RF signal from the out- 
put of the 1 KW PA final amplifier is applied 
to the 10 KW PA through the VSWR bridge, 
which senses the forward and reflected 
power levels and supplies corresponding 
control signals to the 1 KW PA TGC-PPC 
circuit. The RF signal from the 10 KW PA 
is applied to the antenna system through a 
directional coupler, which supplies forward 
and reflected power indicating signals to 

the 10 KW PA meter amplifier circuit. The 
meter amplifier, in turn, supplies forward 
and reflected power indicating signals to 
the 10 KW PA peak/average power meter 
circuit, a VSWR limit (reflected) signal to 
the 10 KW PA fault sensor circuit, and 
forward and reflected power indicating 
signals to the 1 KW PA TGC-PPC circuit. 
The TGC-PPC circuit uses the forward 
power signal from the 10 KW PA meter 
amplifier as a primary input and the 
reflected power signal from the 10 KW PA 
meter amplifier and the forward and re- 
flected signals from the 1 KW PA VSWR 
bridge as secondary inputs to produce two 
level control signals for application to the 
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Exciter unit. 


4-170. During normal operation, the PPC 
signal is used to limit the peak power level 
which the Exciter can apply to the 1 KW PA. 
During tune-up, the TGC signal is used to 
limit the Exciter's output to a safe tune 
power level while tuning and to adjust the 
final Exciter RF gain level after the 10 KW 
PA is tuned and just before the transmitter 
returns to normal operation. TGC thus 
sets the gain level of the Exciter at the 
end of the tune-up cycle to compensate for 
transmitter gain variations over the 2-30 
MC frequency range. During tune-up, the 
TGC signal is normally developed from the 
forward power signal from the 10 KW PA 
meter amplifier circuit; but before the 10 
KW PA output network is tuned somewhere 
near resonance, insufficient RF power is 
available at the directional coupler to 
properly limit the drive level. During this 
period in the tune-up cycle, the tine over- 
load protection amplifier monitors plate 
and screen current and applies a T.O.P. 
signal to the 1 KW PA TGC-PPC circuit 

to take precedence in controlling the TGC 
signal to the Exciter. 


4-171. PROTECTION SECTION DESCRIP- 
TION 


4-172. Refer to the protection section of 
figure 4-21. The 1 KW PA overload cir- 
cuit monitors the RF voltage at the plates 

of the final amplifier stage, the cathode 
current of each final amplifier tube, and the 
internal temperature of the 1 KW Power 
Supply. If an abnormal indication is 
detected at any of these inputs, the 1 KW 
PA overload circuit trips to provide a key 
inhibit signal to the 1 KW PA keying circuit, 
and a fault signal to the I. Box system logic © 
circuit. It also applies illuminating voltage 
to the 1 KW PA OVERLOAD indicator. 

After the fault is corrected, momentary 
operation of the front panel fault reset 
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switch will restore normal operation. 


4-173. The 10 KW PA fault sensor circuit 
monitors the following inputs and responds 
as indicated: 


a. VSWR limit signal from the 10 KW 
PA meter amplifier trips a fault detector 
if the reflected power level exceeds 1.6 
KW average power. 


b. A tune-timer reset signal from the 
tune-up logic starts a tune-up cycle timer. 
if tune-up takes longer than 15 seconds or 
if a servo or bandswitch motor runs longer 
than 15 seconds at any time, a fault detec~ 
tor is tripped. 


c. Plate and screen currents trip cor- 
responding fault detectors if they exceed 
3.4 AMP or 100 MA, respectively. 


ad. Input, plate, and power supply 
compartment covers, ihe PA chassis slide. 
and the high voltage shorting stick hanger 
are all interlocked totrip the fault sensor 
if required conditions are not met. 


e. Tune and load variable capacitors 
are protected by limit switches on their 
drive mechanisms, which trip a fault 
detector if either of the variable capacitor 
drive assemblies is driven to the limit of 
its travel. 


4-174, If any of the listed faults occur, the 
10 KW PA fault sensor circuit applies a no- 
key signal to the 10 KW PA bias supply, a 
fault signal to the 1. Box system logic 
circuit, and an illuminating voltage to the 
i€ KW PA front panel FAULT indicator. 

It also supplies a no-key signal to the 10 
KW PA high voltage power supply to 
remove plate and screen voltages and a 
no-key signal to remove +28 volts from 
tuning circuits. The interlock switch 

faults are self-correcting. Uf one of the 
other faults occurs, a FAULT RESET push- 
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button on the 10 KW PA Monitor/Control 
Assembly panel must be depressed to 
reset the faull sensor circuit after 

fault is corrected. 


4-175. 1 KW PA OVERLOAD CIRCUIT 
DESCRIPTION, 


The 1 KW PA overload circuit (igure 
4-22) consists of an overload detector a 
20 VDC switch, an overload indicator, an 
overload switch, and various gates. The 
function of this circuit is to monitor the 
cathode current of the two final amplifier 
electron tubes, the RF output voltage from 
the final amplifier, and thetemperature of 
the 1 KW Power Supply. Uf any of these is 
abnormal, the overload circuit trips, 
unkeying the 1 KW PA, energizing an 
overload indicator in the 1 KW PA, and 
energizing a relay in the 1. Box which in 
turn lights the XMTR FAIL indicator in the 
Exciter and prevents continued operation. 
The overload circuit can be reset with a 
front panel OVERLAOD switch. 


4-176. Four inputs to the circuit are used to 
sense overicad conditions as follows: 


a. The RF output voltage from the 
plates of the final amplifier electron tubes 
is sampled by capacitive voltage divider 
1A1C35-C36 and detected by diode LAICR12; 
and a DC voltage proportional to the RF 
output voltage is developed across base 
resistor RS. Resistor 1A1R20 completes 
the DC path for diode IAICR1I3, and 1A1C37 
is an RF bypass capacitor. 


b. The DC voltage developed across the 
cathode resistor for final amplifier tube 
1AiV1 as a function of the current drawn by 
the Screen and plate is applied to base re- 
sistor R9 through decoupling network 
iZIR?7-1A1C27-R6-C2 and gate CRI1. 


¢. The DC voltage developed across the 
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cathode resistor for final amplifier tube 
1A1Vi as a fimetion of the current drawn by 
the screen and plate is applied fo base re- 
sistor R9 through decoupling network 


a. When the temperature of the 1 KW 
Power Supply is within safe limits, ground 
is applied to the power supply interlock line 
by the thermal switch in the 1 KW Power 
Supply. Therefore the full 11 VDC applied 
to resistor RiO is dropped across the re- 
sistor. Uf the thermal switch in the 10 KW 
Power Supply opens (temperature too high), 
the ground is removed by the thermal 
switch, and part of the 11 VDC applied 
through Ri0 is connected across base 
resistor R9 through gate CRiz. 


4-177. When the vollage on any one of these 
input lines exceeds the threshold voltage 
established by resistors Riz and Rig, 
overload detector GS is forward biased, 
thereby turning on 20 VDC switch Q4. With 
@Q4 energized Mmitially, overload detector 
@3 is latched on by the voltage at the col- 
lector of Q4 which is fed back through Ris 
and iscletion diode CRI? ic the base of @3. 
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The time constant of R1iS-C4 provides a 
one millisecond delay in latching to allow 
extremely short overloads to occur without 
latching the circull. 


4-178. With Q4 turned on, 20 VDC is applied 
through the 1 KW fault line to the I. Box 
system logic circuit to energize a relay, 
through isolation diode CR18 tc OVER- 
LOAD indicator light LALDS5, and through 
Ri? to key driver Q5 in the keying circuit 
ito unkey the bias circuit for deactivation of 
the RF amplifier stages. Once energized, 
the overload circuit will remain latched on 
until the overload is discontinued and over- 
load switch LAIS6 is momentarily placed in 
the reset position or the primary power is 
removed. Due to the isolation of diede 
CR17, grounding the feedback loop with the 
overload switch will not short out the over- 
load input signal which turns on the over- 
load detector initially; and as long as the 
overload circuit is turned on, it will latch 
again when the overload switch is released. 


4-179. The applicable servicing diagram for 
this circuit is figure 4-47. Complete circuit 
details are shown in schematic diagram 
figure 5-45. 
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Figure 4-22, | KW PA Overload ‘Circuit, 1Al, Simplified Schematic Diagram 
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4-180. 10 KW PA FAULT SENSOR CIRCUIT 
DESCRIPTION. 


4~181, The 10 KW PA fault sensor circuit 
consists of a ten branch diode OR-gate , five 
interlock switch circuits, and five silicon~ 
controlled rectifier (SCR) latching fault 
detectors, one of which has a unijunction 
transistor driver. Associated with the 
circuit is a panel mounted FAULT RESET 
switch and also two relays which are parts 
of other circuits but are activated by the 
fault sensor circuit. 


4-182, Refer to figure 4-47. Diodes CR1 
through CR10 form an OR gate output from 
the ten branches of the fault sensor circuit 
to the no-key output line which operates two 
relays. Normally, the cathodes of the OR 
gate diodes are not grounded by their assoc~ 
iated fault detectors; and positive bias is 
applied through resistors R1-R10 to provide 
an operating voltage for the outputs to the 
fault detector meter circuit. Thus, the 
fault detector meter indicates that no fault 
has occurred in a selected branch by 
deflecting; and the meter indicates a fault 
by not deflecting when the monitored fault 
detecgor line has been grounded. 


4-183. The no-key output from the OR-gate 
is applied to two relays; a fault relay in the 
Fault Control Assembly, which shuts off 
the high voltage power supply and the +28V. 
supply to the automatic tuning circuits and 
provides a fault signal to the I. Box system 
logic circuit; and a no~key relay in the bias 
supply, which prevents keying when a fault 
has occurred, The two relays and the ten 
bias resistors (R1-R10) get their +28 VDC 
operating voltage through normally-closed 
FAULT RESET switch S4 and their ground 
through any of the fault sensor branches and 
the associated or-gage diode. 


4-184, Five branches of the fault sensor are 
individually actuated when the correspond- 
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ing interlock switch is closed to apply a 
ground to the OR gate diode in the output 
circuit. The other five branches are 
grounded by SCRis, which fire when cor- 
responding faults occur. The five branches 
with interlock switches are self-resetting, 
i.e. , the ground at the no-key output line 
is removed when the interlock switch is 
reopened. The five SCR fault detecotors 
latch once a fault has occurred, and cur- 
rent continues to flow through the relays -. 
connected to the no-key output and through 
the SCR which has fired, until the current 
path is interrupted by momentarily de- 
pressing FAULT RESET switch S4 (or by 
turning the transmitter completely off). 


4-185. The five SCR fault detectors operate 
basically in the same manner. No current 
flows through the SCR until a signal is 
applied to the gate which is about 1 volt 
more positive than the cathode. Then the 
SCR fires, and positive current flows from 
the fault and no-key relays through the 
anode of the SCR to the cathode and then to 
ground. Limit switch detector Q5 is fired 
by #28 VDC from either of two limit 
switches (9A1A7S1 or 9A1A8S1) if the tune 
or load variable capacitors run to their end 
stops (an abnormal condition). VSWR fault 
detector Q3 is fired by a positive voltage 
from the reflected-power DC amplifier in 
the power control circuit if the reflected 
power level becomes excessive. The input 
to Q3 is normally adjusted by VSWR limit 
adjustment potentiometer 9A1AG6R4 to fire 
the SCR at a 1.6 KW average reflected 
power level. 


4~186. The plate and screen fault detectors 
operate from voltages developed across 
resistors 9A4R10 and SA4R13 in the ground 
return paths from the negative sides of the 
8 KW and 1 KV power supplies. The two 
are similar with the exception that the 
screen fault detector requires the use of 
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Figure 4-23, Screen Fault Detector, 9ALAGA3, Simplified Schematic Diagram 
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diode CR1i in the ground return path from 
the cathode of SCR @1. When the plate or 
sOreen Current becomes excessive, the 
voltage dropped across the corresponding 
power supply ground return resistor reaches 
a high enough level to fire Q2 or Ql. Refer 
to figure 4-23 during the following detailed 
description of the screen and plate fault 
detectors. 


4-187. The voltage drop across 9A4R13 due 
to screen current flow resulis in a screen 
current monitor voltage which is negative 
with respect to ground. This voltage is 
applied to the cathode of Q1 and through 
R19 to [, limit adjustment potentiometer 
SALAGR2. The resultant polarity across 
the potentiometer results in application 

of a signal to the gate of the SCR which is 
more positive @ess negative) than the 
cathode voltage, as shown in the diagram. 
Before Qi fires, current flow in the fault 
detector circuit returns to ground through 
the power supply ground return resistor, 
9A4R13. In the plate fault detector circuit, 
the resistance of the plate supply ground 
return resistor is low enough to allow 
proper operation of the fault detector with 
SCR current flowing through the resistor 
after the SCR fires. In the screen fault 
detector circuit, however, the screen supply 
resistor is of too great a value to permit 
the SCR anode current to be drawn through 
it and still maintain the negative screen 
current monitor signal long enough to ** 
perimil proper igiching of the BCR. Since 
the fauli detector current through SA4R13 
is of opposite polarity to that of the power 
supply, the negative voltage would be 
reduced at the instant the SCR fires. 
Therefore, diode CR11 is used to bypass 
the positive current from the fired SCR 
around the resistor. The higher current 
level and lower resistance of the ground 
return resistor in the plate power supply 
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makes it unnecessary to bypass SCR anode 
current around the power supply ground 
return resistor in the plate fault detector 
dircuit. The function of capacitor Cil is 
to maintain the gate voltage long enough 

to fire the SCR when a momentary over- 
load occurs. C6 is an RF bypass. 
Thermistor RT3 and resistor R20 provide 
termperahire compensation. 


4-188. Refer to figure 4-24 during the following 
discussion of the tune-time fault detector. 
The tune-time fault detector is controlled 
by the tune-up logic circuit, which supplies 
a ground signal except when tuning or 
requesting tune power. During the tune 
cycle, the ground is removed while the 
bandswitches rotate, the servo motors are 
tuning or when ever a tune enable is sent 
to the Exciter. Ground is re-applied when 
tuning is completed and the ime power re- 
quest is removed from the I. Box. While 
ground is applied, R24 holds C9 in a dis- 
charged state. When the input ground 
Signal is removed, C9 charges slowly 
through R25. If the ground is not re- 
applied to discharge C9 before 15 seconds 
has elapsed, C9 charges to a high enough 
positive value to bias the emitter to base 

i junction of unijunction transistor Q6 

to conduction. The unijunction timer 
transistor is thus turned on to trigger 

SCR latching switch Q4. The SCR remains 
latched to provide a constant no-key output 
until reset as previously discussed for the 
other fault detectors. Unijunction tran- 
sistor Q6 will return to its off state once 
the tune power request is removed and the 
timer reset ground is re-applied. 


4-189. The applicable servicing diagram for 
the fault detector circuits is figure 4-47. 
Adjustments are described in paragraphs 
5-3ib and 5-3le. Complete circuit details 
are shown in schematic diagram, figure 5-53. 


4-51 


DESCRIPTION. 


4-191. The 1 KW PA TGC-PPC circuit 
(igure 4-25) consists of seven transistor 
stages. The function of this circuit is to 
generate control voltages which are used 
internally and in the Exciter io prevent over- 
drive and to compensate for system gain 
yariations over the 2-30 MC frequency range. 
The control voltages are derived from the 
outputs of VSWR bridge 1AIA3 in the 1 KW 
“PA and the meter amplifier in the 10 KW PA 
which are, in essence, the envelopes of the 
forward and reflected RF signais at the 
output of 1 KW PA and the 10 KW PA units. 
An auxiliary input is received from the 10 
KW PA tune overload protection amplifier. 


4-192. The forward output of VSWR Bridge 
Assembly LAIA3 is applied to the input of 
the PPC circuit ata voltage divider con- 
sisting of R26 and Internal Power Set 
potentiometer 1AIR1i2. This potentiometer 
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is adjusted for sufficient sensitivity at the 
input of threshold detector Q9 so that the 
gum of the 1 KW PA cannot exceed a safe 
level (approximately 1 KW) with front panel 
PWR control potentiometer 1A1R13 set for 
full output, ‘The reflected outnut of VSWR 
bridge LALA3 is applied across the voltage 
divider formed by R25 and R19. The out- 
put from this divider, when at a level 
greater than that at the voltage divider for 
the forward input, is applied to the base of 
threshold detector Q9 through diode gate 
CRS. Thus, whichever voltage divider 
Guimut is greater will control the system 
power, ‘The reflected innul vollage divider 
attenuates the signal less than the forward 
inpul is silenusted so that less reflected 
power is required to exert control than 
forward power. Whenever the VSWR ex- 
ceeds 3:1, the reflected input exerts con- 
trol. 


4-183. Ina lke manner, the external for- 
ward and reflected signals from the 10 KW 
PA meter amplifier are applied to the base 
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of threshold detector Q8 through the forward 
signal voltage divider, consisting of R16 
and External Power Sel notentiomerter 
LAIR11, and the reflected signal voltage 
divider and diode gate, consisting of R17, 
Ris and CRS, The two threshold detectors, 
@S and G9, are connected in parallel so that 
any of the four input signals can control the 
PPC signal, depending on which has the 
higher voltage. The external forward and 
reflected inputs from the 10 KW PA are 
normally the controlling elements in the 
PPC circuit. The internal inputs take over 
control only during a failure of the external 
inputs and, as such, are just added pro- 
tection, The threshold level is determined 
by threshold reference state Q7, which 
develops a reference voltage across emitter 
resistor R21. The threshold voltage is set 
initially by a voltage from PWR control 
potentiometer 1A1R13, which is applied 
through diode gate CR14 to Q7 base voltage 
divider R23-R24. Reducing the setting of 
PWR control potentiometer 1A1R13 reduces 
the output of the system by lowering the 
threshold and thus the level of the input 
signal required to generate a PPC output 
signal. 


4~194, When the output of any of the input 
voltage dividers reaches a level greater than 
the preset threshold reference voltage at the 
emitter plus the transistor base to emitter 
voltage drop, the corresponding threshold 
detector conducts and draws current 

through the base of amplifier Q10. The 
amplified signal from the collector of Q10 
drives cascade emitter follower stage Q12- 
Qll, which provides a low impedance source 
to drive the PPO line to the Exciter. The 
output from Q11l charges output capacitor 

C5 quickly through low value resistor R39; 
but C5 discharges slowly through high value 
sbunt resistor R3i. The result is a fast 
attack, slow release time constant, which 

is required for proper control of SSB voice 
and similar signals which have recurring 
peaks. Capacitor C6 is used to prevent 
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oscillations in amplifier stage Q10. 


4~195. Some of the output at the emitter of 
Qli is applied through R28 to the base of 
threshold reference stage Q7 to provide 
negative feedback for stabilizing the ampli- 
fier circuits. The output at the emitter of 
@li is also applied through zener diode 

Ci? and diode gate CR1I3 to PPC ampli- 
flier Q4 in the bies circuit. Tf the PPC 
circuit in the Exciter fails, the PPC voltage 
will rise higher than normal, and Q4 will be 
biased partially off to increase the bias to 
the driver stage and consequently reduce 
the power of the 1 KW PA and 10 KW PA 
units to a safe level. Therefore, the 1 

KW PA and 10 KW PA units are always 
protected against excessive drive to the 
final amplifier tubes. 


4-196. The external forward input from the 
10 KW PA meter amplifier circuit is also 
fed directly to the base of emitter follower 
Q6. The low impedance output from the 
emitter of Q6 is essentially a duplicate of 
the envelope input signal. This signal is 
applied to the TGC circuit in the Exciter 
and is used during the transmitter tune 
cycle to limit the tune power level and to 
adjust the drive level to compensate for 
variations in transmitter gain which occur 
over the 2-30 MC operating frequency 
range. 


4-197. Diode gate CR15 provides an auxili~ 
ary TGC circuit input for the Tune Overload 
Protection (T.O.P.) line from the 10 KW 
PA. The 10 KW PA tune overload pro- 
tection amplifier provides a T.O.P. con- 
trol vollage proportional to the screen and 
plate current of the 10 KW PA tube. When 
the 10 KW PA is in a tune cycle, but the 
output network is not tuned close enough to 
resonance to produce sulficient RF forward 
power to safely limit the drive level, the 
T.O.P. signals will exert control by 
producing the required TGC voltage to limit 
the plate current to about 2.5 amperes. As 
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the output network approaches the correct 
tuning point, the plate current is reduced 
and the RF forward power level increases 
to assume control of the TGC signal. 


4-198. Diode gates CR16 and CR18 are used 
in the AN/FRT-83 transmitter for backup 
protection against TGC failure. Switch Q13 
is used in conjunction with diode gate CR20 
to provide a dummy TGC signal during an 
RF mute pulse, also necessary only in the 
AN/FRT-83 transmitter. Neither of these 
features are required for the AN/FRT-84 
transmitter, nor do they affect normal 
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operation. Due to commonality of the 1 KW 
PA unit in both the AN/FRT-83 and AN/ 
PRT-S4 transmiliers, these circuits are 
provided in all 1 KW PA units. 


4-199. The applicable servicing diagrams for 
this circuit is figure 4-48. Internal and 
external power set adjustments are described 
in paragraph 5-41, Repair of emitter-fol- 
lower Q6 may necessitate TGC adjustment 

in the Exciter (paragraph 5-36). Complete 
cireull detalis are orovided in schematic 
diagram figure 5-45, 
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DESCRIPTION 


4~201, Six metering circuits in the 1 KW 
PA and 10 KW PA units provide a method 
of monitoring significant parameters and 
troubleshooting common faults. Refer to 
figure 4-26. 


4-202. The 1 KW PA multipurpose meter cir- 
cuit receives signals from the driver and 
final amplifier stages to indicate RF input 
power and calhode currents for individual 
electron tubes in the amplifier stages. E 
aiso receives signais from the high voltage 
power Supply circull to indicate plate and 
screen vollages . : 


4-203. The 10 KW PA multimeter circuit 
receives signals from the detector which 
Allow if fo indicate fine and load error 
Signais and the RF voltages at the cathode 
and plate of the power amplifier stage. Ht 
aiso receives and indicates levels of tune 
and load set and position signals from the 
Seryo clrculis ; lorward and reflected power 
signals from the directional coupler, and a 
screen current signal from the high voltage 
power supply. Three other positions of 
the meter switch facilitate general trouble- 
shooting DC voltage measurements to — 
ground, using a detachable test lead, in 
ranges of 6, 60, and 600 VBC. 


4-204, The 10 KW PA fault detector meter 
circuit indicates AC line voltage and +28 VDC 
power supply vollage: Hiament, +15V, -isv, 
and bias voltages from the bias and servo 
POWeFr SUDD ly; +1 RY and +8 RY from the 

high voltage power supply: and the outputs 

of the various overload and interlock fault 
detectors in the null sensor circuit; 


4-205, The 10 KW PA plate airrent meter 
provides a conlinuous Indication of power 
amplifier tube plate current. The meter 
operates from a voltage developed across 
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the gound return resistor in the high 
voltage power supply. 


4-206, The 10 KW PA peak/average power 
meter circuit indicates forward power in 
one range and reflected power in two 
ranges, reading either peak or average 
power, from signals applied to the circuit 
from the directional coupler through DC 
amplifiers in the meter amplifier circuit 
{not to be confused with peak/average 
power meter circuit which is separate). 


CIRCUIT DESCRIPTION. 


4-208, The 1 KW PA multipurpose meter 
circuit (igure 4-38) consists of meter M1, 
meter switch 55, a peak detector circuit, 
and meter resistor assembly A7. The 
function of the circuit is to allow signifi- 
cant parameters of the driver and final 
amplifier stages and their associated power 
supplies fo be checked, 


4-209. When the multimeter selector is set 
at DRIVER 2, DRIVER 1, PA PLATE 2, or 
PA PLATE 1 (AMPERES), cathode current 
of the respective amplifier tube produces 

a proportional voltage drop across its 
cathode resistor. The voltages thus 
developed are applied selectively through 
calibrating resistors (in the RF amplifier 
eireulis) fo the meter, 


4-210. A sample of the RF input at the con- 
trol grids of the driver tubes is peak detected 
by input power detector AlCR1-CR2 to 
provide a proportional DC voltage. The 

DC signal operates the meter through 
current amplifier A6Q1 when the multi- 
meter selector is set to INPUT POWER 
0-150 MW. 


4-211. High voltages of 2400 VDC, 600 VDC, 
and 287 VDC (PA PLATE, DRIVER PLATE, 
and PA-DRIVER SCREEN VOLTS 


NAVELEX 0967-293-0010 


multimeter selector positions, respectively) 
are indicated on the meter by current from 
these power supplies flowing through cali- 
brating resistors In meter resistor 
assembly A7. 


4-212. The applicable servicing diagram for 
this circuit is figure 4-38. Complete circuit 
details are shown in schematic diagram 
figure 5~45, 


4-213. 10 KW PA MULTIMETER CIRCUIT 
DESCRIPTION. 


4-214. The 10 KW PA multimeter cirenlt. 
(figure 4-44) consists of a meter, a switch, 
a detector circuit, a meter amplifier, and 
numerous voltage dividing and calibrating 
resistors. The function of this circuit is 

to allow the following significant parameters 
of the 10 KW PA to be monitored: 


a. When multimeter selector $1 is 
positioned at Vg, {position 1) a voltage from 
the detector, which is proportional to the 
10 KW PA cathode RF voltage, is applied 
through calibrating resistors R2 and R4 to 

meter amplifier IC1. 


b. When multimeter selector Si is 
positioned at Vy, (position 2) a voltage from 
the detector assembly, which is propor- 
tional io the 10 RW PA plate RF voltage, is 
applied through calibrating resistors R3 and 
R5 to meter amplifier IC1. 


&. When nmrliimeter selector Si is po- 
sitioned at I_, (position 3) 10 KW PA final 
amplifier screen current develops a 
proportional voltage drop across resistor 
9A4R13 which is integrated by capacitor 
9A4C1 and applied through meter cali- 
brating resistors R19 and R18 to meter 
amplifier IC. 


d. When multimeter selector $1 is 
positioned at Py, (position 4) a voltage from 
the directional coupler proportional to the 
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forward RF power output is applied to 
meter amplifier IC1. 


e. When multimeter selector 81 is 
positioned at Pp, (position 5) a voltage from 
the directional coupler proportional to the 
reflected RF output power is applied to 
meter aropiifier ICL. 


f. When multimeter selector Si is 
positioned at TUNE SET (position 6), a 
preposition reference voltage from band 
repeater assembly 9A1A13 is applied to 
Gne of the inputs of meter anmiifier 1Cl, 
and the actual position reference voltage 
from SALAT7R1i is applied to the other input 
of IC1. Equaivoltages will produce a null 
on muliimeter Mi when the correct pre- 
position setting is reached. 


@. When multimeter selector 51 is 
positioned at TUNE POS, (position 7) a 
position reference voltage from potentio-— 
meter 9A1A7R1 is applied through cali- 
brating resistors R7 and R8 to meter 
amplifier IC1i. 


h. When multimeter selector 51 is 
positioned at TUNE DET (position 8), a 
voltage proportional to the phase error 
between the cathode and plate RF voltages 
is applied through calibrating resistors 
R9 and R10 to meter amplifier IC1. A null 
indicates the correct setting of the tune 
variable capacitor in the matching network. 


i, When multimeter selector Sl is 
positioned at LOAD DET (position $9), a 
voltage proportional to the amplitude 
difference between the plate and cathode 
load detector voltages is applied through 
calibrating resistors Ri and R6 to meter 
amplifier IC1. A null (occurring at the 
same time a null is obtained on TUNE 
DET) indicates the correct setting of the 
load variable capacitors in the matching 
network. 
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j, When multimeter selector 51 is 
positioned at LOAD POS {position 10), a 
position voltage from potentiometer 
9ALAS8R1 is applied through calibrating 
resistors Ril and R12 te meter amplifier 
Ii. 


k, When mullimeter selector 31 is 
positioned at LOAD SET @osition 11), a 
preposition reference voltage from Band 
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Repeater Assembly 9A1A13 is applied to 
one of the inputs of meter amplifier ICl, 
and the actual position information voltage 
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correct preposition setting is reached. 
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Figure 4-26. Metering Circuits , Functional Block Diagram 
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or 14}, any voltage applied to PROBE con~ 
nector SA1A5J5 is applied through cali~ 
brating resistors Ri3-Ri7, as appropriate, 
to meter amplifier IC1. 


mm. When mulliimeter selector 81 is 
positioned at ZERO (position 15), both 
inputs to meter amplifier [Cl are grounded, 
providing a null check of the meter and 
meter amplifier circulis. 


4-215, The applicable servicing diagram for 
this circull is figure 4-44. Complete cir- 
cuit details are shown in schematic 

ciagram figure 5-51. 


4-216, 10 KW PA FAULT DETECTOR 


4-217, The fault detector meter circuit 
(figure 4-45) consists of a meter, a meter 
switch, and various Calibraling resisters. 
The function of this circuit is to provide 
indications of some of the operating voltages 
in the equipment, and to provide a means of 
determining fault locations. 


4-918. When faut detector meler selector 


A481 is positioned af LINE, 28V, Fill, +i5V, 


BIAS, +1 KV, or +8 KV (positions 1-8), 
suitable calibrating resistors are inserted 
by fault detector meter switch A481, and 
the outputs of the power supplies are 
monitored by fault detector meter A4Mi. 


4-219. When fault detector meter selector 
A481 is positioned af I,, 1,, SWR, TUNE 
TIME, TUNE LIMIT, STICK, SLIDE, CB, 
PL, or IN @ositions 9-18), #28 VDC from 
the faull sensor is normally applied Larouch 
a Séries resistor in the gull sensor and 
calibrating resistor A4R6 to fault detector 
weeler Ad Mil Ha faull is present, ine 
428 VDC signal is shorted to ground at the 
fault sensor series resistor, resulting in 
no meter dellection. 


4-220. The applicable servicing diagram for 
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this circuit is figure 4-45. The bias volt- 
age meter calibration adjustment 
(@ALAGR5) is described in paragraph 
5-28e. The filament voltage meter 
calibration adjtustment (SA7 AGRS) is 
described in paragraph 5-28d. 

Complete circuit details are shown in 
schematic diagram figure 5-53. 


4-221. 10 KW PA PEAK/AVERAGE 
METER CIRCUIT DESCRIPTION. 


4-222. The peak/average meter circuit 
igure 4-46) consists essentially of six 
stages of Signal processing, employing 
amplifiers, detectors, and shaping network. 
The function of the circuit is to convert 
efyelope signals from the meter amplifiers 
to true peak and average DC signals with a 
relatively low source impedance to drive 
the power meter on the front door of the 

id KW PA cabinet. 


4-223. Refer to figure 4-27. The forward 
and reflected input signals from the meter 
amplifier stages (on DC Amplifier 
Assembly 9A1A5) are adjusted by forward 
gnc reflected calibrate nolealiometers 
SAIAITRI and SALAIR2. The two signals 
are selectively applied to inpul amplifier 
IC through range selector 9AIAIS1. ICL 
has a voltage gain of 2, as determined by 
the ratio of feedback resistors (R3/R1), 
and ahigh current gain. R4 is a current 
limiter. Dicdes CRi and CR2 limit the 
input voltage. The components associated 
wilh this stage which have not been 
yhentioned are employed ior stabilization 
and RF bypassing. The output of ICi is 
applied simultaneously to the peak and 
average signal processing circuits. The 
Minute of ihe peak and average processing 
circuits are connected selectively through 
PEAK/AVG switch GSLAIS2Z to the power 
meter. The switch also reverses the meter 
connections to accommodate ine positive 
output voltage of the peak circuit and the 
negative cuipul of the average circuit. 
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4~224, The peak detector circuit consists of (Q4-Q7) is supplied from the output of 
two cascade differential amplifiers, with input amplifier IC1, which is essentially 
the single output of the second stage connected an envelope of the transmitted signal wave- 
is such a manner that it can reapidly charge form. The input to the other side of the 
Ci2 toe a positive level, but net discharge it differential amplifier is connected to Ci2, 
One input to the first differential amplifier a capacitor which supplies the signal to the 
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Figure 4-27, Peak/Average Meter Circuit; Input Amplifier, 


Peak Detector, and M: “s 
9AlAIAl, Simplified Schematic Diagram , ee 
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meter, Because of ine common mode 
element (R42) in the emitter circuits of 
beth Q6 enc Q7, the bwo emiiters are 
always at close to the same potential. One 
of the transistors will usually be turned on 
ai any time, depending on which base has 

a voltage sufficiently higher than the com- 
mon emitter voltage. 


4-225. Q6 can conduct only when the voliage at 
its base is greater than the voltage on Ci2, 
since by emitter-follower action Cl2 and 

Q7 regulate the emitter voltage of Q6, and 
thus the cut-off voltage for the base of Q6. 

@4 conducts to charge C12 whenever Q6 
conducts . 


4-226, Because of the cammion mode emitter 
action al R40, ~henever the voltage at the 
base of Q@6 drops below that af the base of 
Q7, Q7 and Q5 conduct to cut off Q4 and 
prevent discharge of C12. A fast-attack, 
slow-release time constant results from 
the extremely fast charging of Ciz through 
the high gain amplifier circuit and the slow 
discharge through the relatively light 
loading of R43 and the power meter in 
parallel with the Q7 base circuit. 


4-227. Dicde CR1i9 protects C12 against the 
possibility of reverse voltage application 
from the emitter circuit of @7.. Diodes 
CRIT and CRIS protect against reverse 
yoltage breakdown from emiiter to base 
in transistors Q6 and G7. Potentiometer 
SAIAITR4 In series with the meter signal 
line is adjusted for proper full scale 
reading on the 15 KW range when 

using the 1.5 KW REFL range, switch 
SAIAIS1 bypasses the potentiometer to 
lower the voltage required for full scale 
meter deflection. 


4-225. Refer to figure 4-25, The average 
power section consists of integrator [C2 and 
tig associated input and oulput shaning net- 
works, The integrator stage requires an 
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input signal which has a voltage directly 
proportional to the HF nower level at the — 
output of the transmitter, However, the 
output of the directional coupler and the 
meter amplifiers (and thus the output of 

the inpul anigliifier) is approximately 
proportional to the square root of the output 
power. Therefore, 4 shaping network (fo 
he discussed later) is used before the 
integrator to compensate for the com- 
pressed response of the directional coupler. 
Since the original response is of the type 
desirable to operate the meter (providing a 
compression at high power leveis), 
additional shaping networks are used at the 
output of the integrator. Separate ones 

are used due to the use of different scaies 
on the meter for the 1.5 KW and 15 RW 
ranges. 


4-229. Integrator IC2 is an operational armpli- 
fier, which is employed in a fashion which 
allows it to respond to the average value of 
the input signal. The device has a very 
high input impedance, a low output impe- 
dance, high current gain, and an inverted 
output (positive signal applied to inverting 
input port). The voltage gain of the stage 
is determined by the feedback and impul 
networks. The voltage gain is normally 2; 
and it is increased to 20 for the 1.5 KW 
REFL range. 


4-230. The normal voltage gain is determined 
by the impedance of the feedback network 
(R_) divided by the impedance of the input 
resistance (R;). Considering the parts of 
Rg, it is evident that the DC voltage gain 

is established by the ratio of R45 and R2z 
(in series) to R18. R45 +R22=2x Ri8, 
so the gain is normally 2. For AC signals, 
C8 provides a very low impedance com- 
pared to R18, so there is essentially no 
yoltage developed due to the AC component 
of the input envelope signal. The output 

of the integrator, therefore, only responds 
te the DC component of the envelope signal. 
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The output is a slowly varying DC voltage 
which follows the average power, regard~ 
less of the waveform characteristics of the 
RF signal. Diode CR9 protects C8 against 
reverse polarity. Resistor R23 is grounded 
when 9A1LA1S1 is set to the 1.5 KW REFL 
range, to increase the gain of the integrator 
state. R22, R23, and R45 then act as a 
"T'" pad attenuator to reduce the feedback 
and thus increase the DC gain. 


4-231, A bias voltage, set by meter zero po- 
tentiometer 9A1A1R3, is applied through 

R21 to the input port of IC2 to balance the 
idling output of the stage to zero. Diodes 
CR7 and CR8 protect theamplifier by limit- 
ing the input. Diode CR20 prevents latch up 
if the positive supply is applied momentarily 
sooner at turn-on than the negative supply. 
The capacitors which have not been discussed 


as yet are for RF bypassing and protection 
against oscillation. R20 is current 
limiter. 


4~232. Refer to figure 4-29 during the 
following discussion of the input shaping 
network. The network consists of three 
diode-resistor voltage dividers, a con~- 
stant current source, and a ternperature 
compensating transistor stage. The com- 
pressed signalfrom the input emitter 
follower amplifier is applied to the network 
through R5, which is considered as half of 
a voltage divider. The three diode-resistor 
networks are the other half. 


The example voltages marked at the junctions 
of the biasing networks for the diodes and 

the response curves illustrate how the biased 
diodes turn off at progressively increasing 
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Figure 4-28, Peak/Average Power Meter Circuit, Average Detector, 
Simplified Schematic Diagram 
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yoltages at the input of R5 to lighten the 
loading at the “bottom” part of the voltage 
divider. Starting at 0 volts applied to R5, all 
diodes are conducting, and thus load the 
output side of R5. As the voltage at the 
cathode of cach diode approaches the bias 
voltage applied at the anode, the diode begins 
to gradually turn off. The degree to which 
each diode circuit loads the output of R5, 
when the diode is fully conducting, is de- 
pendent upon the values of the resistors in 
the respective bias voltage divider (R8-R9, 
Ri0-Ril, or R12-R13). As the diode begins 
to cut off, its resistance increases and adds 
to that of the biasing resistors to increase 
the load resistance. At cut-off , the diode 
no longer loads the output of R5, therefore 
the voltage at the output of the shaping 
network can increase faster with respect 

to the increase in R5 input voltage. Values 
of resistance and bias are selected to provide 
the results shown at the bottom curve, to 
compensate for the compression of the 
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4-233. The bottom of each biasing network 
is tied to ground through Q@1, which compen- 
sates for changes in diode conduction with 
temperature. The transistor base-emitter 
junction is connected ina manner such that 
its change with temperature offsets that in 
the diodes. Constant current source tran- 
sistor Q2 is provided to absorb the idling 
current which flows from the diode cir- 
cuits into the shaping network output lines. 
This operates in conjunction with the meter 
zero potentiometer in the integrator stage 
to set the input to the integrator to zero 
with no input signal at R5. Diode CR6 in 
the constant-current-source stage temp- 
erature Compensates Q2. 


The two output shaping networks each 
have slightly different characteristics due 
to the separate meter scales for the high 
and low ranges, and they operate in a 
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Figure 4-30. Power Supply Circuits, 
Functional Block Diagram 
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similar but reverse manner from the input 
shaping network. The diodes are connected 
and biased to turn on in progression, rather 
than turn off, to provide the opposite 
response and thus convert back to a non~ 
linear voltage to RF power relationship. 

A temperature compensating transistor is 
provided, as in the input shaping network. 
However, because the diodes are used in 
opposite manner, the emitter-base junction 
temperature effect of the compensating 
transistor adds to the temperature problem, 
_ inthis case, Instead of compensating. 
Therefore, two series diodes are used in 
the compensating transistor base~biasing 
circuit: one to cancel the base-emitter 
effect and one to provide the desired 
compensation. 


4-234. The applicable servicing diagram for 
this circuit is figure 4-46. Adjustments 

are described in paragraph 5-32. Complete 
circuit details are shown in schematic 
diagram figure 5-51, 


4-235. POWER SUPPLY CIRCUITS 
FUNCTIONAL DESCRIPTION. 


4-236. The power supply circuits (igure 4-30) 


provide all volfages necessary to operate 
the AN/FRT-84(V) from either a 220 or a 
460 VAC, 3 phase source. Taps on the input 
of autotransformer 8T1 allowfor small 
deviations from the nominal voltage. 


4-237. The 220 VAC, 3 phase output of the 
autotransformer is applied to the standby 
and operate power control circuits in the 1 
and 19 KW PA units. In the 10 KW PA, this 
power is applied to the blower, the filament 
circuit, the bias supply, and the low voltage 
power supply when the equipment is in the 
standby condition, and additionally to the 
high voltage power supply in the operate 
condition. In the 1 KW PA, one phase of 
this power is applied through the standby 
power distribution circuit to the bias cir- 
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cuit, the 11, 20, and 28 VDC supply, the 
400 CPS inverter, and the tube lament. 
circuit. In the operate condition, 220 VAC, 
8 phase power is applied to the high voltage 
power supply which furnishes 600 VDC and 
2400 VDC for amplifier tube plates and 600 
VDC to the screen regulator for the 
amplifier screen circuits. (The 400 CPS 
inverter and the high voltage power supply 
are located in the 1 KW Power Supply.) 
The 20,6 VAC, 3 phase power from the 
autotransformer is supplied to the 28 VDC 
power supply in the 10 KW PA cabinet. 
This furnishes 28 VDC for operation of 
various control circuits in the 10 KW PA 
and in the I. Box unit. The 28 VDC for 

the automatic tuning circuits is disabled by 
a fault relay whenever a 10 KW PA fault 
occurs. One branch of 115 VAC, 1 phase 
power is applied through an outlet strip to 
the Exciter and to the optional Keyer and 
Decoder-Encoder units. A second 115 VAC 
i phase tap on the autotransformer powers 
the bandswitch circuits in the 10 KW PA. 


4-238. 1 KW PA 11, 20, AND 28 VDC 
POWER SUPPLY CIRCUIT DESCRIPTION. 


4~239. The 11, 20, and 28 VDC power 
supply in the 1 KW PA (figure 4~-31) consists 
of a bridge rectifier, a filter, and a voltage 
regulator. The function of this circuit 

is to provide the low DC voltages required 
for the operation of the 1 KW PA control 
circuits. 


4-240, The output of secondary winding 6-8 
of transformer 1AIT1 (activated when 
standby relay 1ALK2 is energized) is full- 
wave bridge rectified by diodes CR4 
through CR7, producing an unfiltered DC 
output with an average value of 28 VDC. 


4-241. Because one side of the secondary 
winding of transformer 1A1T1 is always 
grounded through CR4 or CR6 during any 
particular half~cycle of AC output from the 
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winding, and the other side is always 
positive with respect to the grounded side, 
a positive vollage equal to one-half the 


voltage across the full secondary is present 
ai the center fap. Diodes CR5 and CR7 are 


not a part of this circuit, since only CR4 
and CR6 in the ground return path are 
required for full-wave rectification. The 
positive full-wave rectified output from the 
center tap of the secondary winding is 
routed through isolation diode CR3 to 
charge capacitor LAIC31, The isolation 
diode allows the capacitor to charge to the 
peak value of the voltage from the center 
tap, which is about 20 volts. 


4-242, In addition to being applied to some 


of the control circuliry, the 20 VDC is alse 


applied te the 11 VDC regulator. Voltage 
divider R2-CR&8-CR9 provides a stable 
reference voltage at the base of the first 
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Figure 4-31. 1 KW PA 11, 20, and 28 VDC 
Power Supply, LALAS, Simplified 
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emitter follower Ql. By emitter follower 
action, the vollage at the emitters of @1 and 
@2 must remain fixed with relation to the 
voltage at the base of Q1, regardless of 
changing load conditions. Q1 and @2 pro- 
vide current gain to allow a relatively 
large current to be controlled by the low 
current zener diode regulator at the base 
of Q1. The output of the 11 VDC supply 
is taken through two current paths, con- 
sisting of R3-Q2 and R4 in parallel. The 
excess of the 20 volt input voltage is 
dropped across R4 and the combination of 
R83 and the collector-base junction of Q2. 
The dynamic resistance in Q@2 changes 
with load current and input voltage vari-~ 
ations to maintain regulation of the outpul 
voltage. R3 is connected in series with 
Q2 so that the entire voltage drop of about 
9 volts does not take place in Q2, thereby 
reducing the power dissipation in the 
transistor. Resistor R4 is used so that 
with minimum load current, very little 
current is drawn through Q2: thus 
providing a further reduction in transistor 
power dissipation. 


4-243, The applicable servicing diagram 
for this circuit is figure 4-49. Complete 
circuit details are shown in schematic 
diagram figure 5-44. 


4-244, 1 KW POWER SUPPLY 400 CPS 
INVERTER CIRCUIT DESCRIPTION 


2-245, The 400 CPS inverter inthe 1 KW 
Power Supply unil (igure 4-32) is a satur- 
able core oscillator. The function of this 
circuit is to produce a 115 VAC, 400 CPS, 
Single phase output to power the blower in 
the 1 KW PA and the POWER ON indicator 
lamp in the 1 KW Power Supply. 


4-246. The 400 CPS inverter ulilizes a 
saturablecore transformer oscillator circuit 
to develop a 115 VAC, 400 CPS ontput from 
the 24 VAC, 60 CPS input supplied by the 
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secondary of transformer 2A2T2. When 
standby relay 1A1K2 is energized, ¢ A and 
é B primary power inputs are applied to 
the primary of 2A2T2. The 24 VAC output 
of 2A2T2 is full-wave rectified by a diode 
bridge consisting of CR4 through CR7. 

This bridge delivers its DC output to the 
center tap on the primary winding of trans- 
former Tl. Capacitors C2 and C3 provide 
filtering of the bridge rectifier output. 


4~247, Resistors R3 and R4 pull the bases of 
transistors Q1 and @2 toward ground, tend- 
ing to furn both transistors on. Because 
the two sides of the circull are never pre- 
cisely balanced, one transistor will 

conduct more strongly than the other. 
Assume that transistor Ql conducts more 
strongly, inducing a voltage in winding 3-4 
with a polarity that makes terminal 3 more 
positive than terminal 4. By transformer 
action, terminal 4 will be more positive 
than terminal 5, terminal 2 more positive 
than terminal 3, and terminal 2 more 
positive than terminal 2. Therefore, 
transistor @2 becomes reverse biased and 
transistor Ql becomes more strongly for- 
ward biased. Due to the positive feedback 
loop between base and emitter through feed- 
back winding 4-5, the collector-to-emitter 
current flow will regeneratively increase 
rapidly until the transistor is driven into 


NOTE: 
PREFIX INCOMPLETE REFERENCE 
DESIGNATIONS WITH 2Al. 


saturation. When this occurs, the primary 
voltage can no longer increase and a condi- 
tion of quasi~stable equilibrium is maint- 
ained. During this equilibrium period, the 
voltage drop across the transistor is small, 
and essentially the full 24 VDC is dropped 
across winding 3-4 of transformer T1. 
With a constant voltage across the winding, 
both the current and the magnetic flux 
increase until the core reaches saturation, 
a process requiring about 8.3 mSEC. At 
this time, the exciting current required by 
the transformer exceeds that which is 
supplied by the transistor, so the current 
can rise no more. Therefore, transistor 
Qi is regeneratively turned off, ending the 
first half cycle. As the flux in the trans- 
former collapses, the polarity of the 
voltages induced in the transformer is 
opposite to that originally induced. There- 
fore, transistor Q@2 becomes turned on and 
is regeneratively driven into saturation. 
Transistor Q@2 then continues to conduct 
until the transformer core is driven into 
negative saturation. The flux will then 
again collapse, regeneratively turning 
transistor Q@2 off and transistor Qi back on, 
completing a full cycle. This switching 
action continues at a 400 CPS rate, as 
determined by the magnetic, electrical, 
and dimensional characteristics of trans- 
former Tl, and the value of the supply 
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Figure 4~32, 400 CPS Inverter, 2Al, Simplified Schematic Diagram 
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voltage. The peak voltage from the emitter 
of either transistor to ground is approxi-~ 
mately twice the supply voltage. 


4-248, As the transistors turn on and off, 
spikes are produced inthe circuit. Diodes 
CRS and CR9 preclude possible transistor 
damage by preventing these spikes from 
pulling the emitters of the transistors 
below ground. Similarly, diodes CR10 and 
CR11 provide protection against excessive 
base-te~emifter vollage. Resistors Ri-R2Z 
and R5-R6 limit the base current in fran- 
sistors Ql and @2 to the correct value. 


4-249, The AC voltage induced in the primary 
of transformer Tl is coupled by transformer 
action to secondary winding 6-7. The 115 
VAC, 400 CPS developed in the secondary 

is applied to POWER ON indicator DSi and 

te blower 1A1B1 in the 1 KW PA. 


4-250. The applicable servicing diagram for 


this circuit is figure 4-49. Complete 
P/O ZAZP2 P/O ZAZPI P/D 24278) 
460 VAG 220 VA 


x 


clrenit details are shown in schematic 
diagram figure 5-48, ll 


4-251. 1 KW POWER SUPPLY HIGH 
VOLTAGE POWER SUPPLY CIRCUIT 
DESCRIPTION 


WARNING 


The 1 KW PA high voltage power 
supply contains voltages up to 2400 
YDC. Use appropriate precautions 
when servicing. 


4-252. The high voltage power supply in the 
1 KW Power Supply igure 4-33) consists 

of a three-phase transiormer, 3 three-phase 
diode blocks, and various other parts. The 
function of this circuit is to produce the 
2400 and 600 VDC required by the four 
electron tubes in the driver and final 
amplifiers. 


4-253. When operate relay [AIK1 is energized, — 
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Figure 4-33, | KW Power Supply High Voltage Power Supply, 2Al, ol 


Simplified Schematic Diagram 
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the three phase primary power is applied 
through one of two jumpering schemes to 
the primary windings of transformer 2A2T1, 
The primary is a wye type in which each leg 
consists of two windings. The windings are 
jumpered together according to the voltage 
of the three phase input. The output from 
transformer 2A2T1 consists of three 
secondary windings: two wye type and one 
delta type. 


4-254. The output from wye winding 19-20-21 
is full-wave rectified by three-phase diode 
stack CR1 to produce 600 VDC. This 600 
VDC is filtered by inductor 2A2L1 and 
capacitor C1, and applied through fuse Fl 
tothe 1 KW PA. The 600 VDC is used as 
plate voltage for the two electron tubes in 
the driver amplifier and as input to the 
screen regulator to provide screen voltage 
for all four final and driver amplifier 
electron tubes. 


4-255, The output from wye winding 22-23-24 
is full-wave rectified by three-phase diode 
stack CR2 to produce 1200 VDC. This 1200 
VDC is used as the return for three phase 
diode stack CR3. The output from delta 
winding 25-26-27 is full-wave rectified by 
three-phase diode stack CR3, producing 

’ 1200 VDC that is added to the 1200 VDC 
output from three phase diode stack CR2. 
This results in the required 2400 VDC. 
This 2400 VDC is filtered slightly by 
capacitor 1A1C49 in the 1 KW PA (not 
shown) and is used as plate voltage for the 
two electron tubes in the final amplifier. 
One wye and one delta winding are usedto 
produce the 2400 VDC rather than a single 
winding, since the phase relationships 
inherent in this combination produce one- 
quarter the ripple amplitude and twice the 
ripple frequency as compared with a single 
winding, thus requiring less filtering. 


4-256. The applicable servicing diagram for 
this circuit is figure 4-49. Complete circuit 
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details are shown in schematic diagram 
figure 5-50. 


4-257, 10 KW PA BIAS SUPPLY CIRCUIT 
DESCRIPTION. 


WARNING 


This circuit contains voltages as 
great as -600 VDC. Use appro- 
priate precautions when servicing. 


4~258, The 10 KW PA bias supply (igure 
4~34) consists of a voltage doubler and 
filter, voltage dividers, and switching 
circuits. The function of this circuit is to 
provide the required grid bias voltages 
for operation of the 10 KW PA final 
amplifier tube. Until the system is keyed, 
the output from the bias supply is at the 
correct level to bias the tube beyond cut- 
off. When the system is keyed, the bias 
voltage changes to the value required to 
establish the proper plate current in the 
tube. 


4-259, 220 VAC operating voltage for the 
bias supply is obtained from the autotrans~- 
former and is applied to primary winding 
1-2 of transformer 9A2T1 whenever the 
filament contactor is energized. The output 
of winding 3-4 of transformer 9A2T1 is 
applied to diodes 9A2CR1~-CR2, and 
capacitors 9A1C1-C2, which form a voltage 
doubler circuit and provide ~600 VDC to the 
voltage divider composed of 9A2A1R1-R2- 
RiS5and BIAS ADJUST potentiometer 9AIAG6RI1. 
The potentiometer allows the operating bias 
to be varied from ~180 VDC to -240 VDC. 


4~260. Relays 9A2K1 and 9A2K2 switch the 
bias, providing cut-off bias (approximately 
-600 VDC) when unkeyed. Relay 9A2A1K1 
prevents bias switching if either an RF 

mute or a no key signal (ground) is recieved 
through 9A2A1CRI19 or 9A2ZAICR20. 

(Refer to 10 KW PA keying circuit, paragraph 
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4~152, for keying details.) 


4-261. Resistors 9A2A1R21 and 9A2A1R22 
are current limiting resistors which 
provide protection for the contacts of relays 
9A2KI and 9A2K2. Capacitor 9A2A1C2 
speeds up the voltage transition from cut- 
off to the operating level when the supply 

is keyed. While unkeyed, a charge is built 
up across the .08 uf equivalent capacitance 
of the grid circuit of the final amplifier 
tube. This capacitance is largely composed 
of decoupling and bypass capacitors. While 
the tube is biased to cutoff, 9A2C3 ishid 
charged to slightly below the correct oper- 
ating bias by voltage divider 9A2A1R3~-R4- 
R19-R5 and 1A1A6R1. This ensures that, 
when the supply is keyed, the bias value 

is reduced to the operating level quickly 

as the .08 uf capacitance is discharged 


[ ~ GAZAL 


CR2 Ri 2 


through 9A2A1R21 into 9A2C8 to bring 
9A2C3 up to the correct value. 9A2C3 

also provides additional filtering to eliminate 
any 120 cycle ripple voltage from the grid 
while operating voltage is being supplied. 


4-262. The applicable servicing diagram 
for this circuit is figure 4-50. Adjustment 
of bias adjust control 9A1A6RI1 is described 
in paragraph 5-28e. Complete circuit 
details are shown in schematic diagram 
figure 5~50, 


4-263. 10 KW PA LOW VOLTAGE POWER 
SUPPLY (+15 VDC) CIRCUIT DESCRIPTION 


4-264, The 10 KW PA Servo Supply (figure 
4-35) consists of a full wave bridge rectifier, 
two filters, and two regulators. The func- 
tion of this circuit is to produce the voltages 


So Se ESN 


9A2C2 ae 
QAIAGRI 
+ BIAS 
VOLT 
BA2CI ak Abs 
a ® 


Sd — oy f—te TO MONITOR / 
L. CONTROL ASSY 
9A2KI 1 | 


as EQUIVALENT 
hy SOADING 
CAPACITANCE 


1” 
z Re i 
i 


BIAS MONITOR 


KEYLINE —»—! 


+28Y VIA RESET SWITCH ->—< 


NOTE: 
i. PREFIX INCOMPLETE REFERENCE 
DESIGNATIONS WITH SAZAI. 


@. RELAYS SHOWN UNKEYED AND 
WITH NO FAULT OR RF MUTE. 


NO-KEY FROM FAULT SENSOR ~-~§ 


| CRI 


=| 


Figure 4-34, 10 KW PA Bias Supply, 9A2Al, Simplified Schematic Diagram 


4-70 


ORIGINAL 


NAVELEX 0967-293-0010 


required for the operation of the meter 
amplifier, the servo amplifiers and some 
control relays. 


4-265. The operating voltage for the 10 
KW PA servo supply is obtained from the 
autotransformer and is applied to the 
primary winding of transformer 9A2T1 
whenever the filament contactor is ener- 


4-266. The output from secondary winding 
5-7 of transformer 9A2T1 is full-wave 
bridge rectified by CR4-CR7 and filtered 
by S9A2C4 and 9A2C5, providing +21 VDC 
whichis supplied to two series voltage 
regulators, Ql and Q@2. Diodes CR8-CR12 
and CRi3-CR1i7 in conjunction with resistors 
Ril and R17 respectively, provide reference 
voltages for the bases of Gl and Q2. Resis- 
SazC4 


mA 
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i 


220 VAC 
50-86 3 
CPS ig 


ee 
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tor RiO provides some of the voltage drop 
for the +15 VDC regulator and therefore 
reduces the dissipation of Qltunder heavy 
load. The same is not required for the 
~15 VDC regulator , since its pass 
transistor has a higher dissipation rating. 
4-267. The applicable servicing diagram 
for this circuit is figure 4-50. Complete 
circuit details are shown in schematic 
diagram figure 5-50, 


4-268, 10 KW_PA HIGH VOLTAGE POWER 
SUPPLY CIRCUIT DESCRIPTION 


The circuit contains voltages up to 


8 KVDC. Use appropriate pre~ 
egulions when servicing. 


Sot +2: DC 
i 
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Figure 4-35, 10 KW PA Low Voltage Power Supply, 9A2Al, Simplified Schematic Digerem 


471 


4-269. The high voltage power supply (igure 
4-36) consists of a three-phase transformer , 
3 three-phase bridge rectifiers, and various 


other related parts. The primary function 
of this circuit is to produce the 6 KV plate 
supply and the 1 KV screen supply for 
amplifier fibe SATV1. 


4-270, When plate supply contactor SA3K4 
is energized, 220 VAC three-phase power 
from the autotransformer in the Exciter-1 
KW PA cabinet is connected through the 
Slep-siart io 10 KW PA power transiormer 
9T1 at primary windings X1-X2-X3. The 
outpui Irom delta-connected secondary 
windings RY,RE,RS is full-waevye rectified 
by three-phase diode bridge CR13 and 
filtered by choke 9A3L1 and capacitor 
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SA3C1 te produce +1 KVDC for the screen 
grid of the amplifier tube. The output 

of wye-connected secondary windings R4- 
R5 -R6 is full-wave rectified by diode 
stacks CR7-CR12 and added to the output 
of delta-connected windings R1-R2-R3, 
which is full-wave rectified by diode 
stacks CRI-CR6, to produce +8 KVDC for 
the plate supply. Combining a delta- 
connected secondary with a wye-connected 
secondary in this manner results in one~ 
quarter the ripple amplitude and twice the 
ripple frequency compared with using a 
single 8000 volt secondary of either type. 
The filtering requirements are thereby 
minimized. The +8 KVDC output is filtered 
by capacitor 9C2. 


° # 4 


Figure 4-36, 16 KW PA High Voltage Power Supply, SA4, 
Simplified Schematic Disgram 
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4~271, Bleeder resistors are provided for 
the 8 KVDC, and 1 KVDC power supply out-~ 
puts. Taps are provided between some of 
the series~connected bleeder resistors to 
supply appropriate supply voltage monitor 
signals to Monitor/Control Assembly 9A1A6 
for the fault detector meter circuit. Plate 
eurrent is sampled across current sensing 
resistor R10, and the resultant monitor 
signal is applied through calibration 
resistor R14 to PLATE CURRENT meter 
9A1M2. Automatic fault sensing with res- 
pect to plate current and screen current is 
provided by analog current monitor signals 
from the power supply ground return 
resistors which are applied to Fault Sensor 
Assembly 9A1A6A3. The plate and screen 
current monitor signals are also applied 

to TGC DC amplifier 9A1A6A2Q2 to control 
the TGC signal during the initial portion of 
atune-up cycle. The screen current 
monitor signal also feeds into one position 
of the MULTIMETER selector in Multimeter 
Assembly 9A1A5A4. Capacitor Cl reduces 
transients on the screen current monitor 
line. Resistors R15, R16, and R17 serve 
as current limiters (fuses) for the screen 
supply. 


4-272. The applicable servicing diagram for 
this circuit is figure 4~50. Complete circuit 
details are shown in schematic diagram _ 
figure 5-50, 


4-273. TRANSMITTER STANDBY AND 
OPERATE CONTROL CIRCUIT DESCRIP - 
TIONS 


4-274, The standby and operate control 

circuit consists of various relays and switches. 
This circuit controls the standby and oper- 

ate functions of the 1 KW PA and 10 KW PA 
units and provides standby and operate 

status signals to the Exciter. 


4-275. Refer to figure 4-51. System power 
control is accomplished from the Exciter. 


ORIGINAL 


28 VDC from the I. Box is supplied through 
interlock extension terminals 8TB1-1 & 2 
to the Exciter as a standby/operate com- 
mon signal. To give a standby command, 
the Exciter returns this signal to standby 
relay 7TALA3K1 in the I. Box, which in turn 
supplies 28 VDC signals to the 1 KW PA 
and 10 KW PA standby control relays (to 
1A1K2 in the 1 KW PA and via air flow 
interlock 9A1S6 to filament contactor 
9A3K3 in the 10 KW PA). Standby relay 
7A1A3K1 also applies 115 VAC to FILA- 
MENT elapsed time meter 7AIM1. At the 
same time, 28 VDC from standby relay 
7AIA3K1 in the I. Box is applied through 
time delay latch relay 7A1A3K2 to time 
delay relay 7A1A3K4, which latches after 
the three-minute warmup period expires. 
then the time delay latch relay is ener- 
gized, and it latches to release heater 
current from the time delay relay and 
close an operate command circuit path to 
allow an operate command to be given. 


4-276, When the operate command is given 
by the Exciter, 28 VDC passes through time 
delay latch relay 7ALA3K2 contacts to 
energize operate relay 7A1LA3K3. This 
relay then applies a ground operate signal 
to the 1 KW PA and a 28 VDC operate 
signal to the 10 KW PA. It also applies 

115 VAC to operate PLATE elapsed time 
meter 7A1M2. The 28 VDC to high voltage 
contactor 9A3K4 in the 10 KW PA is 
interrupted by fault relay 9A3A3K5 if a 

10 KW PA fault occurs. The ground signal 
to 1 KW PA operate relay 1A1K1 is inter - 
rupted by air vane interlock 1A189 if 1 KW 
PA air flow is reduced below the acceptable 
rate. 


4-277. The relays already discussed also pro- 
vide standby and operate status signals 
(ground) to the Exciter. Refer to figure 

4~52, Functions are obvious from the 
illustration. Note that indicator signals are 
provided to the Exciter only if both the 1 
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KW and 10 KW PA units carry out the 
required commands. 


4-278. Complete circuit details for these cir- 
cuits are shown in schematic diagram 


figures 5-43, 5-45, 5-49, and 5-50, 


4-279. TROUBLESHOOTING CHARTS 


4-280, Table 4-3 provides a listing of likely 
symptoms and possible corresponding faults 
which would cause the symptoms. It is not 
intended to be a complete troubleshooting 
chart, but rather a compilation of those 
items which might not be found directly 
through a logical troubleshooting procedure. 
This quick reference information might 
help in isolating a problem area without the 
requirement of a detailed analysis. 


4-281, Figure 4-87 provides a guide to the 
recommended sequence of tests for com- 
plete system troubleshooting checkout. To 
use this diagram as a troubleshooting aid, 
start on sheet 1 with the transmitter in 
AMPLIFIER OFF condition. Activate and 
checkout thetransmitter step-by~step, 
following along the heavy line and checking 
the first item of each series of blocks undér 
the primary step. Proceed with further 
tests as necessary if a trouble indication is 
oftained at one of the first item blocks. 
Proceed with primary steps along heavy 
line until all steps are checked out. Use 
all available troubleshooting and checkout 
aids during tests. Front panel indicators, 
servicing diagrams and adjustment pro- 
cedures should be used to the fullest 
possible extent to supplement information 
in the troubleshooting sequence diagram. 


4-282, TEST DATA, 


4-283. TEST EQUIPMENT AND SPECIAL 
ADAPTERS. 


4-284, Test equipment and special adapters 


4-74. 


required to perform troubleshooting of 
transmitter units other than Exciter, Keyer, 
Decoder~-Encoder, and Remote Control are 
listed in table 4-4. Equivalent substitutes 
may be used if determination of equipment 
characteristics shows that the substitute 
will effectively perform required functions. 
Refer to individual equipment manuals for 
units excluded above. 


4-285. VOLTAGE AND RESISTANCE 
MEASUREMENTS. 


Tables 4-5 and 4-6 give expected voltage 
and resistance measurements for the 1 KW 
PA driver amplifier tubes. Table 4-7 gives 
resistance measurements for the 1 KW PA 
final amplifier tubes. Table 4-8 gives 
resistance measurements for the 10 KW PA 
tube. The multipurpose meter on the front 
of the 1 KW PA can be useed to check 1 KW 
PA final amplifier screen and plate voltages. 
Voltage measurements for the 10 KW PA 
tube can be made using the FAULT DETEC- 
TOR meter. No attempt should normally be 
made to measure these voltages directly. 
Tables 4-9 through 4-11 give voltage meas- 
urements for transistor stages in the 1 KW. 
PA, 1 KW Power Supply, and 10 KW PA units, 
respectively. Table 4-12 gives voltage 
measurements for integrated circuits in 

the 10 KW PA. 


WARNING 


Use extreme care when working on 
high voltage circuits. Before check- 
ing resistances of tube circuits, use 
shorting stick to discharge high volt - 
age points, 
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TABLE 4-3. TROUBLESHOOTING CHART 


POSSIBLE FAULT 


SYMPTOM 
EXC FAIL indicator illuminates. a. One of four injection signals low or dead. 
b. One of five power supply outputs low or 
dead. 
XMTR FAIL indicator illuminates, a. IKW PA excessive RF at plate. 
transmitter held inoperative. b. 1KW PA excessive final amplifier cathode 


current. 

c. 1KW Power Supply interlock open. 

d. 10 KW PA excessive VSWR. 

10 KW PA taking over 15 seconds to tune. 

f. 10 KW PA plate or screen current excessive. 
One of five 10 KW PA compartment inter- 
lock switches open. 

h. 10 KW PA tune or load variable capacitor | 

at far end stop. 


| Exciter STANDBY pushbutton illuminated |a. 1 KW PA case interlock opens. 
but 1 KW PA standby power not present. |b. 1KW Power Supply case interlock open. 


Exeiter STANDBY and OPERATE push- 
buttons will not activate 1 KW PA or 10 
KW PA, other Exciter indications normal. 


Transmitter will not go into operate. 


Lack of 28 VDC power from 10 KW PA to I. 
Box; check 28 V circuit breaker on bottom 
panel, 


Lack of 1 KW PA or 10 KW PA air flow o or 
sticky air flow interlock. 
b. IKWPA plate compartment interlock open. 
I. Box time delay or operate relay defective. 


Exciter READY indicator will not illu- 
minate, TUNE pushbutton not illuminated, 
10 KW PA not tuning, possibly some 

RF output. 


Transmitter will go to standby and oper- 
ate but appropriate Exciter pushbuttons 


when depressing Exciter's TUNE push- 
button. 


I. Box MANUAL TUNE indicator 
illuminated. 


ORIGINAL 


Se aah 


a. XMTR FAIL type fault (see above). 

b. Exciter not removing inhibit from I. Box 
after tuning. 

c. 10 KW PA not completing tune cycle or 10 
KW PA tune-up logic circuits faulty. 

d. 10 KW PA MANUAL TUNE POWER RE- 
QUEST switch left in ON position. 


Dirty or damaged auxiliary contacts on 1 KW 
PA or 10 KW PA standby/operate relays/ 


will not illuminate. contactors. 
Automatic tune cycle will not take place la XMTR FAIL type fault (see above). 


b. Faulty 10 KW PA tune-up logic. 

c. RF mute from 10 KW PA tol. Box. 
d. RF mute from 1 KW PA tol. Box. 
e, Transmitter not in operate. 


10 KW PA not set for automatic. 
1 EW PA not set for automatic. 


4-75 


NAVELEX 0967-293-0010 


TABLE 4-3. TROUBLESHOOTING CHART (Cont) 


SYMPTOM POSSIBLE FAULT 


High reflected power. a. Mistuned or damaged antenna system. 
b. Open or shorted transmission line. 


Excessive 1 KW PA final plate current. a, Mistuned transformer assembly in Final 
Transformer Assembly 1A1A2. 

b, Final Transformer Assembly switch not 
connecting tuning capacitors correctly. 

c. Open final amplifier bypass capacitor. 

d. Open coupling capacitor in Final Trans~ 
former Assembly 1A1A2, 

e. Faulty grid bias. 


Excessive 10 KW PA plate current. Mistuned output matching network or mis- 
adjusted Detector Assembly 9A1A3. 

| b. Defective voltage divider capacitors at 
input of Detector. 

| ¢. Open coupling capacitor 9A1C9. 

d. Faulty grid bias. 


e. Open power amplifier bypass capacitor. 


Excessive 10 KW PA plate current, 
worse at high frequencies. 


Harmonic trap coil 9A1A9L1 open or arcing; 
can also cause damage to 9A1C5, 9A1C17, 
and Detector Assembly 9A1A3. 


Low RF power output. a. Exciter output at wrong frequency. 
b, Mistuned transformer assembly in Driver 
Transformer Assembly 1A1A4 or Final 
Transformer Assembly 1A1A2. 
Faulty or misadjusted TGC-PPC circuits. 
High VSWR at 1 KW PA or 10 KW PA output. 
e. Misadjusted 10 KW PA Detector or Servo 
Amplifier. 


fu © 


No RF output; 1 KW PA final plate cur- | Short to ground or an open circuit in Final 

rent increases with increased RF input. Transformer Assembly 1A1A2. 
Essentially no RF output; no increase in 
i KW PA final plate current with in- 


erease in RF input. 


a. Driver Assembly 1A1A1 not properly 
seated, or fault in assembly. 

b. Driver Transformer Assembly 1A1A4 

not properly seated or fault inassembly. 


No RF output; 10 KW PA plate current 
increases with increased RF input. 


Short to ground or open circuit in output 
matching network. 


DC short across high voltage supply at Shorted blocking capacitor in plate circuit or 
i KW PA final amplifier plates or 10 bypass capacitor in DC plate feed circuit. 
KW PA plate. 
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TABLE 4-3. TROUBLESHOOTING CHART 


SYMPTOM POSSIBLE FAULT 


EXC FAIL indicator illuminates. 


a. One of four injection signals low or dead. 
b. One of five power supply outputs low or 
dead. 


a. iIKW PA excessive RF at plate. 

b. 1KW PA excessive final amplifier cathode 
current. 

ec. 1KW Power Supply interlock open. 

d. 10 KW PA excessive VSWR. 

e. 10 KW PA taking over 15 seconds to tune. 

f. 10 KW PA plate or screen current excessive. 
One of five 10 KW PA compartment inter- 
lock switches open. 

h. 10 KW PA tune or load variable capacitor | 
at far end stop. 


Exciter STANDBY pushbutton illuminated |a. 1 KW PA case interlock opens. 
but 1 KW PA standby power not present. |b. 1 KW Power Supply case interlock open. 


Exciter STANDBY and OPERATE push- | Lack of 28 VDC power from 10 KW PA to I. 
buttons will not activate 1 KW PA or 10 | Box; check 28 V circuit breaker on bottom 
KW PA, other Exciter indications normal. | panel. 


Lack of 1 KW PA or 10 KW PA air flow or 
sticky air flow interlock. 

1KWPA plate compartment interlock open. 
I. Box time delay or operate relay defective. 


XMTR FAIL type fault (see above}. 

Exciter not removing inhibit from I. Box 

after tuning. 

c. 10 KW PA not completing tune cycle or 10 
KW PA tune-up logic circuits faulty. 

d. 10 KW PA MANUAL TUNE POWER RE~- 

QUEST switch left in ON position. 


XMTR FAIL indicator illuminates, 
transmitter held inoperative. 


10 KW PA not tuning, possibly some 
RF output. 


Dirty or damaged auxiliary contacts on 1 KW 
PA or 10 KW PA standby/operate relays/ 
eontactors. 


XMTR FAIL type fault ee above). 
Faulty 10 KW PA tune-up logic. 
RF mute from 10 KW PA to I. Box. 
RF mute from 1 KW PA to I. Box. 
Transmitter not in operate, 


Transmitter will go to standby and oper- 
ate but appropriate Exciter pushbuttons 
will not illuminate. 


Automatic tune cycle will not take place 
when depressing Exciter's TUNE push- 
button. 


OA OP 


I. Box MANUAL TUNE indicator 
illuminated. 


10 KW PA not set for automatic. 
1 KW PA not set for automatic. 
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TABLE 4-3. TROUBLESHOOTING CHART (Cont) 


SYMPTOM POSSIBLE FAULT 


High reflected power. a. Mistuned or damaged antenna system. 
b. Open or shorted transmission line. 


Excessive 1 KW PA final plate current. a. Mistuned transformer assembly in Final 
Transformer Assembly 1A1A2. 

b, Final Transformer Assembly switch not 
connecting tuning capacitors correctly. 

c. Open final amplifier bypass capacitor. 

d. Open coupling capacitor in Final Trans- 
former Assembly 1A1A2., 

e. Faulty grid bias. 


Mistuned output matching network or mis- 

adjusted Detector Assembly 9A1A3. 

b. Defective voltage divider capacitors at 
input of Detector. 

ce. Open coupling capacitor 9A1C9. 

Faulty grid bias. 

Open power amplifier bypass capacitor. 


Excessive 10 KW PA plate current. 


Excessive 10 KW PA plate current, 
worse at high frequencies. 


Harmonic trap coil 9A1A9L1 open or arcing, 
can also cause damage to 9A1C5, 9A1C17, 
and Detector Assembly 9A1A3. 


Low RF power output. a. Exciter output at wrong frequency. 

b. Mistuned transformer assembly in Driver 
Transformer Assembly 1A1A4 or Final 
Transformer Assembly 1A1A2., 

ce. Faulty or misadjusted TGC-PPC circuits. 

d. High VSWR ati KW PA or10KW PA output. 

e. Misadjusted 10 KW PA Detector or Servo 

Amplifier. 


Essentially no RF output; no increase in 
i KW PA final plate current with in- 
crease in RF input. 


a. Driver Assembly 1A1A1 not properly 
seated, or fault in assembly. 

b. Driver Transformer Assembly 1A1A4 

not properly seated or fault inassembly. 


No RF output; 10 KW PA plate current Short to ground or open circuit in output 
increases with increased RF input. matching network. 
DC short across high voltage supply at Shorted blocking capacitor in plate circuit or 


1 KW PA final amplifier plates or 10 bypass capacitor in DC plate feed circnit. 
KW PA plate. | 
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TABLE 4-3. TROUBLESHOOTING CHART 


SYMPTOM 


EXC FAIL indicator illuminates. 


XMTR FAIL indicator illuminates, 
transmitter held inoperative. 


Exciter STANDBY pushbutton illuminated 
but 1 KW PA standby power not present. 


Exciter STANDBY and OPERATE push- 
buttons will not activate 1 KW PA or 10 
KW PA, other Exciter indications normal. 


Transmitter will not go into operate. 


Exciter READY indicator will not illu- 
minate, TUNE pushbutton not illuminated, 
10 KW PA not tuning, possibly some 

RF output. 


Transmitter will go to standby and oper- 
ate but appropriate Exciter pushbuttons 
will not illuminate. 


Automatic tune cycle will not take place 
when depressing Exciter's TUNE push- 
button. 


I. Box MANUAL TUNE indicator 


illuminated. 


POSSIBLE FAULT 


a. One of four injection signals low or dead. 
b. One of five power supply outputs low or 
dead. 


sp nie cai lance 

a. 1KW PA excessive RF at plate. 

b. 1KW PA excessive final amplifier cathode 
current. 

ec. 1KW Power Supply interlock open. 

d. 10 KW PA excessive VSWR. 

e. 10 KW PA taking over 15 seconds to tune. 


la. Lack of 1 KW PA or 10-KW PA air flow or 


f. 10 KW PA plate or screen current excessive. 

g. One of five 10 KW PA compartment inter- 
lock switches open. 

h. 10KW PA tune or load variable capacitor | 
at far end stop. 


a, 1KW PA case interlock opens. 
b. 1KW Power Supply case interlock open. 


Lack of 28 VDC power from 10 KW PA to I. 
Box; check 28 V circuit breaker on bottom 
panel. 


sticky air flow interlock. 
ib. LKWPA plate compartment interlock open. | 
I. Box time delay or operate relay defective. 


a. XMTR FAIL type fault (see above). 

b, Exciter not removing inhibit from I. Box 
after tuning. 

c. 10 KW PA not completing tune cycle or 10 
KW PA tune~up logic circuits faulty. 

d. 10 KW PA MANUAL TUNE POWER RE- 
QUEST switch left in ON position. 


penczmcet eich i 


Dirty or damaged auxiliary contacts on 1 KW 
PA or 10 KW PA standby/operate relays/ 
contactors. 


XMTR FAIL type fault {see above). 
Faulty 10 KW PA tune-up logic. 
RF mute from 10 KW PA tof. Box. 
RF mute from 1 KW PA to I. Box. 
Transmitter not in operate. 


om O OP 


10 KW PA not set for automatic. 
1EW PA not set for automatic. 
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TABLE 4-3. TROUBLESHOOTING CHART (Cont) 


SYMPTOM POSSIBLE FAULT 


High reflected power. a. Mistuned or damaged antenna system. 
b. Open or shorted transmission line. 


Excessive 1 KW PA final plate current. a. Mistuned transformer assembly in Final 
Transformer Assembly 1A1A2. 

b. Final Transformer Assembly switch not 
connecting tuning capacitors correctly. 

ce. Open final amplifier bypass capacitor. 

d. Open coupling capacitor in Final Trans- 
former Assembly 1A1A2. 

e. Faulty grid bias. 


a. Mistuned output matching network or mis- 
adjusted Detector Assembly 9A1A3. 

|b. Defective voltage divider capacitors at 

input of Detector. 

| c. Open coupling capacitor 9A1C9, 

d. Faulty grid bias. 

e., Open power amplifier bypass capacitor. 


Excessive 10 KW PA plate current. 


Excessive 10 KW PA plate current, 
worse at high frequencies. 


Harmonic trap coil 9A1A9L1 open or arcing; 
can also cause damage to 9A1C5, 9A1C17, 
and Detector Assembly 9A1A3. 


Low RF power output. a. Exciter output at wrong frequency. 

b. Mistuned transformer assembly in Driver 
Transformer Assembly 1A1A4 or Final 

Transformer Assembly 1A1A2. 

ce. Faulty or misadjusted TGC-PPC circuits. 

d. High VSWRat1KW PA or10KWPA output. 

e. Misadjusted 10 KW PA Detector or Servo 
Amplifier. 


Short to ground or an open circuit in Final 
Transtormer Assembly 1A1A2. 


No RF output; 1 KW PA final plate cur- 
rent increases with increased RF input. 


a. Driver Assembly 1A1A1 not properly 
seated, or fault in assembly. 

b. Driver Transformer Assembly 1A1A4 
not properly seated or faultinassembly. 


No RF output; 10 KW PA plate current Short to ground or open circuit in output 
increases with increased RF input. matching network. 


DC short across high voltage supply at Shorted blocking capacitor in plate circuit or 
1 KW PA final amplifier plates or 10 bypass capacitor in DC plate feed circuit. 
KW PA plate. | 


Essentially no RF output; no increase in 
1 KW PA final plate current with in- 
crease in RF input. 


<tc nm ta enema fein annie hi aia annie nna tt tteernead 
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TABLE 4-3. TROUBLESHOOTING CHART (Cont 


SYMPTOM POSSIBLE FAULT 


Impossible to reach full output; 1 KW PA 
Griver current decregses with increased 
RP inp. 


Defective or misadjusted TGC-PPC circuitin 
LEW PA or Excler. 


Excessive HY cutmut. a. Defective TGC-PPC circuit GQ KW PA or 

ExGHer) or misadiusiment. 

b. Defective 1 KW PA VSWR Bridge and 10 
KW PA directional coupler. 

ec. TGC or PPC cable not connected to 
Exciter or cables faulty or reversed. 

d. Oscillating 1 KW PA driver or final ampli 
fier stage or 10 KW PA power amplifier 
silage. 


Unmatched or defective EW PA final 
amplifier tube. 
Defective or shorted cathode resistors. 


i EW PA final amplifier plate currents 
equal gl idie but spread at 1 KW out. 


i KW PA final amplifier plate currents 
nol equal or near equal AL idie. 


1ALP6=P7 not plugged into proper sockets. 
Shorted ihe element, 


a. Ti the switch in Final Transformer As-~ 


digi does not index at correct position. sembly 1AiA2 also stops out of position, the 


coupling on Driver Transformer Assembly 

b. If the switch in Final Transformer As- 
sembly IALAZ does stop in correct 
position, the set screws in FREQUENCY 
MEGACYCLES dial are loose. 

ce. Open or mis-wired frequency code line 

between Exciter and 10 KW PA or 10 KW 


oe 


PA and 1 KW PA. 
d. Defective Band Repeater Assembly : 


SAILAI3 in 10 KW PA. 


Motor LALB2 does not de-anergize. a, Shorted or miswired cole line hehween 
Band Repeater Assembly SA1A13 and 
switch S1 in Driver Transformer Assembly 

b. Coupling on Driver Transformer Assembly 

LALA4 does not pick up the mating coupling. 


SURE 


Motor S9A1A13 does not de-energize. Shorted or miswired code line between 
Exciter and Band Repeater Assembly 9A1A13. 
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TABLE 4-3. TROUBLESHOOTING CHART Cont) 


POSSIBLE FAULT 


=. Blown BANDSWITCH MOTOR f:se. 
bl Code lines not connected. 

ce. Band Repeater Assembly SA1A13 not 
energized when required. 


| 


1 KW Power Supply 115 VAC, 400 CPS Blower 1A2Bi rotated in its mounting so that 

line shorted to ground. iis terminal strip touches caessis. 

i KW PA driver and final amplifier a. Shorted screen in any of four tubes. 

sereen voliages fall when keyed. b. Zener diodes [AICR3-CR1I open or shorted. 
/¢. Open phase in primary of 1 KW Power 


d. Open rectifier in 600 VDC suppiy. 


1 KW Power Supply 2400 VDC supply cir- 


¥ Open phase of 1 KW Power Supply power 
cuit falls to aboutZ000 volts when keyed. 


transformer 2ZA2T) or open rectifier. 


A tune condition can not be achieved at a. Defective or unbalanced 10 KW PA servo. 
ifBW PA. ampluler, 
ib Tiefective or mistined Detector Assembly 

SALAS or associated input canaciiors. 
No high gain signal from tune-up logic 
or servo amplifier high gain relay. | 
d. Adequate tune power not maintained 

throughoul fune cycle. 


6 
* 


e. Exciter output at incorrect or multiple 

| frequencies. : 
Incorrect or lack of prepositioning in a. Defective Band Repeater Assembly 9A1A13. 

| 10KW PA during tune up. b. Defective tune-up logic. 

¢, Defective servo amplifier prepositionrelay. | 

After prepositioning,10 KW PA TUNIN a. Inadequate RF power for tuning. 

| indicator does not illuminate. b. Faulty or mistuned detector assembly 

SATAS. 


ce. Faulty or unbalanced serve amplifiers. 
ad. Faulty motor drive transistors. 

@. Lack of tune power request io Exctler. 
f. Defective tune-up logic in 10 KW PA. 


Open phase in 1 KV power supply or open 
pectilier. 


10 KW PA screen voltage felis greatiy 
when keyed. 


10 KW PA plate voltage falls greatly Open phase in § KV power supply or open 
when keyed. rectifier. 
i, or lb fault with prover Screen or I, or i limit adjustment incorrect. 


plate current. 
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_TABLE 4 4n3, _ TROUBLESHOOTING CHART (Cont) 


SYMPTOM POSSIBLE FAULT 


Output power varies w ith frequency. 


16 KW PA does not operate properly High negative pulse produced when high volt- 
after an 8 KV short to ground; voltages | age shorted may damage semiconductor in 
ok, | control ci ‘inassemblies 9A1A5 and 9AIAG6 


10 KW PA POW ER ou TPUT reads |S 
incorrectly when Meter Am olifier AS- 


sembly SALASAS i is ex stones. 
. soars Dene TnER svn — . i 


Grid bias drif ifts causing shift 
plate current in 10 KW PA. 


formal sormet times: meter amplifier oscil- 


ree 
ee 
em 
Sy 
fs 
| 
; 
eo 
Bot 
sy 
food, 
s 
BS 
ve 
fe 
ed 
Sade 
ra 
jon 
si) 
on 
pot 
o 
os 
fo 
it) 


§ capacitors 
i associated with bias supply. 


KW PA i Lei | 


< tube socket bypass 


. — — - 
PLA’ TE AND SCREEN elreull bres | Hirt on Lo 
trips when going to operate, no appar capacliors. 
ent shorts on supply lines. i 


10 KW PA "Tune or Load capacitor runs | a. Stall torque threshold misadjusted, 
to limit and trips fault sensor. ib. Arcing in output network. 
he. Faulty Detector Assembly SA1A3. 


‘lage divider capacitors at input 
or Assembly. 


‘ ey nape cap LOSSES RES 
10 KW PA: servo e below 'a. Motor drive transistors at output of servo 
normal torque. ate ted or defective. 


10 KW PA TUNING indicator r 
illuminated after tune up cycle is 
otherwise successfully comple 


sted ce. Faulty 
10 KW PA tone time fault. la Servo amplifier oscillating. 
lb. Servo motor not turning. 
| c. Drive mechanism jarumed or excessive 
i friction. 
jd. Stall torque threshold potentiometers 
i SALASRS-~R4 misadfusted. 


bb or I, fault in 10 KW PA during tune un 


a. Tune overload protector DC amplifier 
SALAGAZ@2 not limiting drive level 
properly through TGC system. 

b. improper prepositioning. 
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TABLE 4-4, TEST EQUIPMENT AND SPECIAL ADAPTERS 


EQUIPMENT TYPE : 


AN/PSM-4B 


Multimeter 


Electronic 
Multimeter 


RF Cable Adapter 


Oscilloscope 


Calorimeter (10 Kw, 
50 ohm dummy load 
with calibrated 
power meter.} 


PC Board and 
Module Extenders 
and Module Puller 
Handles 


RF Dummy 
Load 


RF signal 
Generator 


AF signal 
generator 


Sweep generator 


DC power 
supply 


Detector Test 
fixture 


4-80 


AN/USM~116 


UG-1447/ 
USM-~-117 


AN/USM-117 
Tektronix 
535A 

Electro- 
Impulse Corp. 
model 
CPM-16K or 
equivalent 


See table 1~2, 


DA~242/V 


SG-582 
SG-376/V 
Texscan 
model VS-36 


Power 


See figure 


5-2 


REQUIRED 
CHARACTERISTICS 


AC volts 2.5 to 1000V full 
‘scale (FS}, DC volts 2.5 
'to 5000 FS, resistance 30 
fohms to 30 MEGOHM 


|AC volts 1 to 500 volts FS, 
2 to 30 MCS. 


i Type N coaxial feedthrough 
jwith "Tee" tap for AC 
iprobe of USM-116, 


|Square wave AC voltage 
jmeasurements to 300V 
|P-P at 400 CPS. 

10 KW, 50 ohm, RF dummy 
load with calibrated power 
imeter. 


‘Supplied with 
|AN/FRT~84(V) 


| lORW 50 


|0-30MC output 


AFP output 

0-25KC 

|1-35MC 0.5 VRF 
output O-5MC sweep 
\0-25VDC 

design TW5005 | 


USE 


General voltage and 
resistance measure- 
ments in trouble- 


| shooting. 


| Checking RF levels. 


| Connecting USM-116 


AC probe in coaxial 


| line at output of 1 KW 
| PA. 


Checking 400 CPS 
square wave AC 
voltage, 


Terminating trans- 
mitter when antenna 
not used or checking 


| output power. 


| Testing assemblies 


extended from 
chassis. 


Terminate Transmitter} 
When a antenna not 
used. 

Checking tuning 


| dircuits 


input level 
testing 


Checking tuning 
circuits 


Bias control 
testing 


Driver and final 
transformer alignment | 
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TABLE 4-5. 1 KW PA DRIVER AMPLIFIER ASSEMBLY GAIA1) 


Nee 


The vollage measurements for the driver ampli- 
fier are made at the terminalis of terminal board 
LATALTBIL. If the Driver Amplifier Assembly was 
removed to gain access directiv to the fuibe sockets , 
cooling air to both the driver and final amplifier 
tubes would be lost. 


NO. 
CONDITIONS 
OPERATE, 
UNKEYED 


OPERATE , 
KEYED, NO 
SIGNAL 


*Multipurpose meter switch must not be set in DRIVER 1 AMPERES or DRIVER 2 
AMPERES position during this measurement. 


TABLE 4-6. 1KW PA DRIVER AMPLIFIER TUBES (1A1A1V1/V2) 
RESISTANCE MEASUREMENTS 


Noe 


Resistance measurements made directly at the tube 
sockets, with the assembly wired into the set. To 
remove the [AIA assembly without disconnecting 
the leads to TALALTE]. first detmch the small cabic 
clamps holding the main cable against the rear 

lip of the chassis near TALA4, 


Pa re 
PIN NO. 
CONDITIONS pt tf ot ot 


| METER 
POSITIVE 
POLARITY 
METER 
NEGATIVE 
POLARITY 


i 
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TABLE 4-7. 


Note 


See paragraph 5-56 to obtain access to final ampli- 
fier tube sockets. “These measuremenis are made 
with assemblies IALAl and JAIA4 disconnected and 
yemoved from the set. Figure 5-10 Ulustrates the 
final amplifier tube socket. 


POSITIVE 
POLARITY 


POLARITY 


CATHODE 


RESISTANCE MEASUREMENTS 
Note 


Figure 5-31 illustrates the final ampli- 
fier tube socket. 


WARNING 


Use shorting stick before connecting 
meter. 


POSITIVE 
| POLARITY 


POLARITY 


4-82 


isbK 


SCREEN 


LEAD TOGROUND 


approx. 2 ohms 


approx. 2 ohms 
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TABLE 4-9. I KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS 


CONDITION 


DC VOLTAGE TO GROUND 


A5Q3 Normal 3.8 0 21.0 | 
Overload 9.6). 10.2 9.6 
Normal 19.0 19.6 0.15 
Overload 1.0 20.0 21,0 

A5Q5 i Normai~Keyed 7.4 Le TB 
Normal-Unkeyed 8 po QL 
RF mute line grounded or 5 01 
bandswitch motor running che : : 


Normal ~- Keyed 


(Note 3) 
er 


A6Q4 Normal ~ Unkeyed 
Normal ~ Keyed 
Normal ~ Unkeyed 
Normal ~ Keyed 
Normal - Unkeyed 
(Note 3) 


ed 
* 


Normal - Unkeyed 
CNote 3) 

Normal ~ Unkeyed F 0 
(Note 3) : 2 


BO 


Normal - Unkeyed 8, | i$.5 
(Note 3) 16. 
Normal ~ Unkeyed : o 
{Note 3) 4.4 3.0 
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TABLE 4-9. 1 KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS (Cont) 


CONDITION 


TRANSISTOR 
STAGE 


DC VOLTAGE TO GROUND 


Pe te fe 


Normal - Unkeyed 
(Note 3) 


Standby 


1. Prefix reference designations with 1A1. 

2. Measurements taken In OPERATE, SSR(. ), USB-PTT mode, unkevyed, no 
modulation unless otherwise specified (normal). 

3, AO mode, 5 KW AVG output. 

4, Exact value depends on setting of PA BIAS control 1AIR10. 


TABLE 4-10. 1 KW POWER SUPPLY TRANSISTOR 
DC VOLTAGE MEASUREMENTS 


TRANSISTOR 
STAGE 


2A1Q1 USB-PTT Unkeyed - Standby 


2A 1Q2 USB-PTT Unkeyed ~ Standby 


TRANSISTOR =| CONDITION | DC VOLTAGE TOGROUND | 


AlAiQi Normal or Standby 0 -0,15 ~15 
ALAIQ2 Normal “2-0 ~L 4 £0.85 
| Standby -2.0 “1.4 0 
i 
A1A1Q3 Normal or Standby 0 +0.6 415 
| AIA1Q4 | Normal +15 +15 43.8 
| Standby +15 +15 ~. 02 
| AIA1Q5 Normal or Standby +15 +15 a) 
AIAIOS Normal 2302 #328 415 
Standby -0.6 -. 02 +15 
Standby ~0.6 ~, 82 1 415 


Ene rece elcid Ueyetes iota neaneae Diceanariseines RoCanene GE WISiSeeo meena SeeseCOMOENEIme) eiceninesemtecesn 
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TABLE 4-11. 10 KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS (Cont 


TRANSISTOR 


STAGE 


A5Q1 
A5Q2 
A5Q3 


A5Q4 


A5Q6 

A5Q7 

A5Q8 

A5A1Q1 
A5A1Q2 
A5Q1Q8 
A5A1Q4 
A5A1Q5 
A5A1Q6 
A5A1Q7 


A5A1Q8 


ORIGINAL 


Normal 
Standby 


Normal 
Standby 
Norma: 


Normal 
Standby 
Normal 
Standby 


Normal 
Standby 


Normal 
Standby 


Normal 
Standby 
Rormat 
Standby 


Normal 
Standby 


Normal 
Standby 


Normal 
Standhy 


Normal 


Normal 
Standby 


Normal 
Standby 
Normal 
Standby 


DC VOLTAGE TO GROUND 


49.8 
PLA 
+724 
+78 
+28 
+28 
428 
+28 
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TABLE 4-11. 10 KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS (Cont) 


TRANSISTOR 
| STAGE 


ASA2ZG) Normal ~E BOG i 
| Standby 3.6 2.9 | 44.4 
1 
9 


CONDITION 


DC VOLTAGE TO GROUND 


See eee Gee @ecaenee 


ABSAZGE Normal ~d. 
| Standby “3 

ASAZGS Normal it -ii | ~6.0 
| Standby -il ~10 ~5.8 
ABAZG4 Normal +6.8 478 
Standoy aG,8 05 4725 


Standby +5.3 ee ee 


ABA2ZGE Normal ; -#6.0 +7. 


4 

o 

Standby +6.8 473 
0 


a 
re 
8 
ov 
’ 
- 
te 


ASAZGE ' Normal 46.0 +609 
+5.9 LG 2 


2 2 
ASASG? Normal 5.5 ~ii +104 
Standby 2.6 2. 2.6 4 


ASASGZ Normal +i 
Standby 8 
7) 
0 


* 


ve 
b 


ey 
on 


ASASGS Normal 
| Standby 


4 
po) 


ASASGt Normal 42.5 
Standby 8 


+ 


Normal 414 


ABASGS Normal & 
Standby 0 
A6Q1 Normal 425 

Standby +25 


AGQ2 Norms: 426 
Standby 426 


Co re ee 
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TABLE 4-11. 10 KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS (Cont) 


TRANSISTOR 
STAGE 


AGAIQ1 


AGA1Q2 


— AGA1Q3 


AGA1Q4 


AGA1Q5 


AGA1Q6 


AGA1Q7 


AGA1Q8 


AGA1QS 


AGA1Q10 


AGA2Q1 
AGA2Q2 
AGA3Q1 


A6A3Q2 


ORIGINAL 


CONDITION 


Normal 
Standby , untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby , untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby , untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby, untuned 
Manual, standby, 


Normal 
Standby, untuned 


Normal 
Standby, untuned 


Normal 


Normal 


(NOTE 2) 


untuned 


untined 


untuned 


untuned 


untined 


untuned 


untuned 


untuned 


untuned 


untuned 


DC VOLTAGE TO GROUND 


EB B Cc 
+18 +18 426 
+0.8 41.7 +1.0. 
oO -Z2.4 +16 
~0.6 md, 411 
~O.7 0 ~0.6 
—~O.7 ~4£.2 ~Z2,1 
~O.6 24 +11 
~O.7 f =~O.6 
~O.7 ~3.6 2.1 
0 +6,6 0 
6 “2.2 +14 
0 ~3.5 -1.6 
0 ~O.6 0 
6 ~i,0 +14 
0 ~9.0 ~L.6 
0 0 426 
8 +0.7 40.7 
8 6 426 
0 -1.5 426 
+0.7 +1.4 +0.7 
5 4,0 426 
o -~3.1 +80 
0 40.6 8 
4] “2.0 ~§.0 
0 2.4 [412 
o ~2.4 +12 
6 ~9 = .2 
6 +0.6 o 
6 +0.6 a 
0 ~7 8 5 
426 426 6 
426 +26 0 
6 +0,5 +5.0 
fe) +0.6 0 
+26(A) ~§, 808) -~0.8(G) 
426(A) | ~1, 008) -~0.84G) 
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TABLE 4-11. 10 KW PA TRANSISTOR DC VOLTAGE MEASUREMENTS (Cont) 


TRANSISTOR | DC VOLTAGE TO GROUND 
A6A3Q3 


CONDITION 
(NOTE 2) 


Normal 
After VSWR fault 


ABABQ4 Normal 


After 15 SEC timer fault 


+26(A) 
+0.8 


+26{(A} 


Normal 
After limit switch fault 


A6A8Q5 


AGA3Q6 Normal 


After running 15 SEC 


9A2A1Q1 
9A2A1Q2 


Normal or standby 


Normal or standby 


NOTES: 


1. Prefix incomplete reference designations with 9A1. 

2. Standby mode is the condition of the system three minutes after the STANDBY push- 
button on the Exciter is pushed and the TUNE light on the Exciter is illuminated 
(inhibit supplied). Normal is a condition defined as 2.5 KW output AM carrier at 
2.500 MC (USB, A3e, noaudioapplied). Manual indicates that the Monitor/Control 
Assembly AUTO/MAN selector is set to MAN; otherwise set to AUTO. 

3: Readings taken with AN/USM-116. 

4, Readings for 9A1A1A1 taken with 9A1A1S1 set to 15 KW FWD and 9A1A1S2 set to 
PEAK. 
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TABLE 4-12. 10 KW PA INTEGRATED CIRCUIT DC VOLTAGE MEASUREMENTS 
INTEGRATED | CONDITION | DC VOLTAGE TO GROUND 
CIRCUIT (NOTE 2) 


ATATCI Normal 
Standby 


sana 


ATAITIC2 Normal - 
Standby 


ASALICI Normal or standby 
ABAZICT Normal or standby 
A5A3IC1 Normal or standby | 


AS5A3IC2 | Normal 
Standby 


A5A3IC3 Normal 
Standby 


A5A4IC4 ‘Normal or standby 


NOTES: 


1. Prefix reference designations with 9A1. 

2. IC voltage measurements must be made with a meter with greater than 1 MEGO 
input impedance. Use VTVM or multimeter in 10 KW PA. DO NOT TOUCH 
PINS 2 or 3. DAMAGE TO THE I.C. MAY RESULT. Do not use 10 KW PA 
multimeter to check A5A3IC1. 

3. Readings for SAIAIAL taken with 9A1A1S1 set to 15 KW FWD and 9A1A1S2 set 
to peak. 
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AMPL OFF MODE 


ALL C 


CAP. LIMIT 


FAULT lO KW 


MOVE CAP OFF 


LIMIT, RESET 


TUNE TIME 
FAULT 


RESET, 


NO TUNE LIGHT 


BAD BAND SWITCH 
BAD BAND REPEATER, 
BAD SAIAGAI, 9AIAGA2, 
OR 9AIAGA3 ASSY, 
OR NO ItS VAC TO 
BANDSWITCHES 


START 


NO FAULTS, 
10 KW PA PRE -POS 
LIGHT IS ON. 
( AUTOMATIC ) 


KT BREAKERS CLOSED, 
220V, 3@0N. 
FREQ AT 18 MC. 


EXCITER FAIL 
LIGHT ON 


CHECK EXCITER | KW PA DOES NOT 
VOLTAGES & FREQ TURN ON 


CHECK [KW PA 
& P.S. INTERLOCKS 


10 KW PA PRE-POS 
LIGHT NOT ON 


CHECK | KW PA 
FUSES 


CHECK BULB, 
CHECK FOR +28V 
IN TO KW PA 


CHECK SAIAGAI 
ASSY 


NO STANDBY LIGHT 


CHECK AUX CONTACTS 
ON FIL. CONTACTOR 


CHECK TIME DELAY 
RELAY IN It. BOX 


CHECK BAND 
REPEATER 9AIAG6 


} 


GO TO STANDBY, 
FREQ AT 2.0 MC 


IOKW PA LIMIT 
SW FAULT 


CHECK 10 KW PA 
VOLTAGES, 
CHECK | KW PA FAN 
FOR PROPER OPERATION, 
CHECK 10 KW PA 
SERVOS FOR TORQUE 


BAD SERVO AMPL 
BAD DECODER OR 
+ 6V SUPPLY 


BLOWER CKT 


TUNE TIME FAULT BREAKER OPENS 


| PHASE OF 220V 
ABSENT 


BLOWER JAMMED 
[no rit, voutace FEL. VOLTAGE 


BLOWER OFF 
OR BACKWARDS 


BAD CAP, DRIVE ASSY 


FAULTS INDICATED 
BUT NOT ACTUAL 


CHECK FAULT CONTROL 


BOARD 9AIAGA3 


IF BACKWARDS 
REVERSE ANY 
2 PHASES 


No t15V 
CHECK BIAS 
@ SERVO SUPPLY 
NO BIAS 


CHECK BAD 


CHECK FOR 9AIVI TUBE 


tO KW PA FAULT 


NO TORQUE OR 
IMPROPER TORQUE 
ON SERVOS 


CHECK SERVO 
AMPL BOAROS 


NO TUNING LIGHT 
AS SERVOS MOVE 


CHECK 8KV, I KV 
BIAS VOLTAGE, IDLE CURRENT. 


GO TO OPERATE 
AFTER 3 MIN TIME DELAY 


& CURRENTS. 


ADJUST BIAS 
IF NECESSARY 


HV BREAKER 
TRIPS 


VOLTAGES 
OK 


INSPECT ALL HV 
PARTS, CHECK BIAS 


CHECK FOR 


NORMAL : NO IKW PA FINAL 
EXCITER OPERATE EXCITER AMPL {DLE CURRENT 
LIGHT NOT ON OUTPUT 


| KW PA NOT KEYED 


CHECK AUX CONTACTS 
ON HV CONTACTOR 
(N10 KW PA 


CHECK IAIA6 BOARD 


| KW PA FAULT 


NO 10 KW PA 
tOLE CURRENT 


CHECK | KW PA DRIVER & 
FINAL BIAS 
& OUTPUT TUBES 


CHECK FOR RF MUTE 
CHECK OVERLOAD 


CIRCUITS, #11V 


CHECK BIAS SUPPLY 


CHECK |. BOX CKTS 


CHECK FAULT 
CONTROL BY 
MOMENTARILY 
LIFTING SHORTING 
STICK 


10 KW PA SCREEN 
VOLTAGE LOW 


CHECK (3) 1000 
RESISTORS 
SYSTEM SHOULD 
GO TO STANDBY 


CHECK SCREEN 
RECTIFIERS 
XMFR WINDINGS CHECK FAULT 
CHECK FAULT 
CONTROL RELAY 


CHECK SAIAGAI ASSY 


CHECK I KW PA VOLTAGES 


CHECK FAULT CONTROL 


tO KW PA 
BIAS DRIFTS 


CHECK BIAS 
BOARD SUPPLY FOR 


CAPACITORS z 


ADJUST STALL 
TORQUE THRESHOLDS 


SET EXCITER TO 


— AUDIO INPUT 


| KW PA/FAULT 


RESET, RATUNE, @ 
OBSERVE INPUT PWR 


INPUT N 


ORMAL 


HECK IO KW PA 
AICS, C6, C4, 
ECK DETECTOR, 
ECK EXCITER 
UTPUT FREQ 


ORIGINAL 


7000.0 KC, USB, SSB (@) 


HIGH VK-CHECK FOR 


EXCITER FREQ 


CHECK I KW PS 


THERMAL INTERLOCK 


INPUT POWER HIGH 


CHECK 
EXCITER 
FREQ SEL. 

SW DETENTS 


PRESS TUNE PB 
ON EXCITER 
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NO RESPONSE 


CHECK EXCITER TGC 


CHECK 1. BOX 
CONTROL CKTS 


CHECK | KW PA 
ORIVER STAGE 


EXCITER FAR 


INTO PPC 


CHECK METER 
AMPL BOARD 


CHECK CAPACITOR 
ORIVE ASSEMBLIES 


QAIASASZ 


CHECK CAPACITOR 
DRIVE COUPLINGS 
(F SERVOS 
OSCILLATE 


10 KW PA FAULT 


Iprts» FAULT 


CHECK FOR 


(CONT'D ON 


SYSTEM TUNES 
SHEET 2} 


LIMIT SW FAULT 


CHECK 
tO KW PA 
TUNE 
DETECTOR 


VSWR FAULT 


CHECK ANTENNA 
& LINES 


CHECK FAULT CKTS 


CALIBRATE IF 
NECESSARY 


TUNE TIME FAULT 


CHECK TGC & PPC 
ADJUSTMENTS 


INPUT 


(VK) 


CHECK FOR RF 

AT PL LIGHT ON 

WHEN TUNE PWR 
1S APPLIED 


IF NOT ILLUMINATED 
CHECK 9AIA5A3 BOARD, 
Q9AIAGAI BOARD, & 

TUNE DETECTOR 


Figure 4-37. Troubleshooting Sequence 
Diagram (Sheet 1 of 2) 
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oom 


GO TO MANUAL, 
REQUEST TUNE PWR 


TUNE TIME FAULT 
(RECURRING ) 


TUNE PWR 
NOT PRESENT 


CHECK 1. BOX 
TUNE PWR REQUEST 
Loci¢ 


CHECK 
Q9AIAGAL BOARD 


CHECK LOGIC IN 
MONITOR/CONTROL ASSY 


CHECK EXCITER TUNE | 
@& TUNE 2 LINES 


GO TO 3.6 MC (2) ISB 
GO TO AUTO, 

APPLY I KC TONE AT OVu 
TO CHAN Al & Bl. 
TURN CHAN GAINS FULL CCW. 
PRESS "TUNE" 


CHECK FOR 2.5 KW 
PEAK & AVG 


PEAK & AVG PWR 
UNEQUAL 


ADJUST EXCITER TGC 
IF NECESSARY 


CHECK PEAK -AVG METER DOES NOT 


METER CKT 


“PEAK THE EXCITER 
UP - CONVERTER 


CALIBRATE IF 
NECESSARY 


INDICATE 10 KW PEAK 


ADJUST 
EACH CHAN GAIN UNTIL A 
2 TONE SIGNAL IS OBTAINED 
AT AN AVERAGE PWR OF 5 KW. 


CHECK PPC, 


CHECK FOR 10 KW PK ON OUTPUT METER, 
CHECK Ip & Ig (10 KW PA) 


CANNOT GET 10 KW 
P.E.P. OUTPUT 


IN EXCITER 


ADJUST INTERNAL & 
EXTERNAL PWR 
CONTROLS IN I KW PA 


CONTROL 


ADJUST PWR CONTROL 


PPC DOES NOT 
FUNCTION PROPERLY 


CHECK EXTERNAL 
IN T KW PA 


CHECK 
FwD PWR 


AMPL 


ON 9AIASAZ 


BOARD 


SYMETRICAL 


CHECK 
EXCITER 


DOWN 
CONVERTER 
MODULE 


2 TONE OUTPUT 


CHECK 


OUTPUT SIGNAL 


TUNE TIME FAULT 


IS CLIPPED 


SYSTEM 
{M 
IS POOR 


10 KW PA 
INPUT NETWORK 


CHECK I KW PA 
FINAL STAGE 


SERVOS OSCILLA 
RAPIDLY 


CHECK | KW PA 
ORIVER STAGE 


CHECK FLEXIBLE 
COUPLINGS FOR 
EXCESSIVE PLA 


CHECK EXCITER 


ADJUST SURVEILLANCE 

GAINS, KEEP LOAD 
GAIN MUCH LESS 
THAN TUNE GAIN 


LOAD SERVO 
RUNS AWAY AS 
OUTPUT POWER 
tS INCREASED 


Ip SHOULD BE & 2.0-2.4 AMP 
tg SHOULD BE® 8-14 MA 


CHECK TUNE DETECTOR 


CHECK TUNING ACCURACY 


SYSTEM 
O.K. 


STEM HARMONIC 
SUPPRESSION 

(S POOR 
ABOVE IS MC 


ECK FILTER AT 
[PUT OF IO KW PA 


ADJUST STALL 
TORQUE THRESHOLD 


REPLACE COUPLINGS 


CHANGE FREQ 
TO 15 MC 
PRESS EXCITER 

TUNE PUSH BUTTON 


ORIGINAL 


GO TOLSB THEN USB 
OUTPUT SHOULD 
BE SKWIN EACH 
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GO TO (4) ISB 
IF POSSIBLE. 
OUTPUT SHOULD sere 


BE 2-5 KW AVG, 
SK W PEAK 


CHANGE FREQ 
TO 29.9999 MC. 
PRESS EXCITER 

TUNE PUSH BUTTON. 

SYSTEM OK 


ADJUST EXCITER 
Ao LEVEL IF 
NECESSARY 


ADJUST EXCITER 


UP- CONVERTER im Is 
iF NECESSARY POOR, IN 
FOR PROPER PPC 


TRANSMITTER OUTPUT 


GO TO USB, SSB ( 0). 


TUNE UP AND ADJUST 


(S KW AVG) 


CROSS TALK IMIS POOR 
CHANNEL Al 
BE TWEEN 


ONLY 


CHECK EXCITER 
SIDE —CARRIER 
GENERATOR 
MODULE 


Diagram (Sheet 2 of 2) 


GO TO Ao MODE 
PRESS TUNE PB 
CHECK FOR 5 KW AVG 

PWR OUTPUT 


APPLY 2-TONE SIGNAL TO 
CHANNEL Al (IKC @1.6 KC). 


OUTPUT TO 10 KW P.E.P. 


Figure 4-37. Troubleshooting Sequence 
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NOTES: nema le th ciel min on nine ob a SeneneieiiennOnD ois eae cee oe oe 
FROM | 8KVOC 
FROM | 600VvDC i FROM 2400VDC POWER 
. Heavy lines indicate main signal paths. SURPrIEe GGneniee ei gees | ixvoc ANIAIBI | (al2aiBy 
. Letters outside transistor and tube blocks indicate elements. : y PA BIAS | 
ORIVER BIAS PA BIAS 


1 
2 
' 
Bey of ] indicates equipment front panel markings. ' TPI 
: ee O “ O ~ O ()-— 
4, P/O Intercabinet cable. Tal-8 TBI~2 TBI-! 
1A2u9 iagprt ut 


[vouts} 


200043000 Vrms FOR \ 


Read on ae range of Multimeter (9A1A5M1) 


9P2 9P6 9u2 
G2 G2 3 oe HARMONIC A2 A2U2 
a 5 i BROADBAND L8 &L7 L5 L ; TRAP & LOW NAL ) oe RF OUTPUT 
5. Test point voltages were measured with the following system conditions: Vi @ V2 vil-v2 A2P!/ A3ul J2 0 1A2P4 1A2U3 (NOTE 4) ul 9P3 |v3 P2 J2 INPUT NETWORK POWER PARASITIC SNE Loa LOAD PASS FILTER Beare mer Meee aatiedin 
ey cy TBI a S| driver FINAL P os Jews C27 2630, AMPLIFIER foe INDUCTOR INDUCTOR INDUCTOR 3-C26,L12-L13 ap oe 
RF mye feet oN AMPLIFIER AMPLIFIER Nee | BRIDGE ‘>> : 7 Y p 1a! Rarer ey 4CXI5000A ' 
INPUT i 122 
TEST CONDITION FROM ; ; 
EXCITER ! 
POINT (NOTE 5) VOLTAGE O ) - one 
i ei ica Tec PPE CKT METER 
TGC- PPC 
(FIG. 4-25) 50-6OMC cs cé | ct AMPLIFIER 
: HARM. TRAP TUNE LOAD LOAD ASSY 
5 KW output, 1 tone 20-80 mw @ A9CI,A9LI, CAPACITOR CAPACITOR b CAPACITOR I (FIG. 4-27) 
3 = RIO : - = 
Tal-4 0 ‘a ea | 
Av Hl ! : 
' ; , ER ‘i Al4 J6 
Read on ve range of Multimeter (9A1A5M1).. 200-300 Vrms : CURRENT P/O S5 Rested ' / : ‘ / E3 output §2 
ne DETECTOR c ANE CITIER A ASSY A ’ Nod SAMPLER |’ [output 
5 KW output, 1 tone CRI-CR2 gral hie Wai P/O P/O 4 5 6 EG E7 ASSY 1 MONITOR 
5 tt *  2400VDC FROM ASBI ) } ' 
J5AGPI AGPI J ] th ‘ 
: @) 3 7 El sé fe €SBG6E POWER |. 7 : FOR 
5 KW output, 1 tone, into 50 ohm load ani ‘a am SUPPLIES : F 2 WAVEFORM 
- - ES » 4- 
ral = : letras earvoe | J7 | 9P5 9u3 
A Lae = ! gant 
5 KW output, 1 tone ( + (m0) . ren | 
\ 
* I 
5 KW output, 1 tone 20-40 Vrms : : ii ti 
‘ 
\ /O 9Al (IOKW PA CHASSIS) 5 ae ees ae 
recent kneel plete : \ —— SS : 
5 KW output, 1 tone 120#160 Vrms \ : 
| \ \ 
PI ie AgU2 P2 | a 
§ KW output, 1 tone 120-160 Vrms ra j INPUT POWER 
= Me AMPLIFIER INPUT * 0-ISOMW 
! MONITOR ‘. | 
I 
I 


- AVEFORM 
5 KW output, 1 tone a Ji2 1A2P2  1A2UI0 veere: PA PLATE 
MONITOR ‘NeUY PA PLATE 2 DRIVER PLATE ? 
AMPLIFIER WaNitGk 
nua cineene , 
R 1 
. ABAI = DRIVER 2 
P/O IAI (IKW PA CHASSIS) 
t le He tt mmindnemntimiaets smi} cant} éinitninlsnianntimintiiidntidiiminiiinnaaiitmimemthoneines whim <P OD A I 


Figure 4-38. 1 KW PA, 1Al, and 10 KW PA, 9Al, 
RF Circuits, Servicing Diagram 


| 
} 
[ 
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ORIGINAL 


NOTES: 


or 


Prefix incomplete reference designations with 9A1, 
Heavy lines indicate main signal paths. 


Letters outside transistor blocks indicate elements; numbers 
at relays indicate terminals. 


CJ indicates equipment front panel marking's, 


Signal levels are indicated by arrow types (all arrow symbols 
point in direction of signal flow); check low level signals to 


+28V reference; check high level signals to ground reference. 


Level indicators are as follows: 


HI = fim. = Positive level (close to positive 
supply voltage) 
LO= of. = Ground level (less than +2V). 


+28V removed by fault relay 9A3A2K5 (not shown) when fault 
occurs, 


Measurements taken with AN/PSM-4B, all voltages 
referenced to ground. 


Test point voltages were measured with the following equip- 
inent conditions: 


NORMAL: Exciter keyed in Compatible AM, with 2.5 
KW Carrier only (USB; A2,A3e mode; with 
no audio input). 

STBY: System in standby, at least 3 min. after 
Exciter STBY pushbutton depressed, and 

TUNE_ pushbutton illuminated (inhibit), 

MANUAL-STBY: Same as standby, except Monitor/ 
Control assembly AUTO/MAN switch A6S3 
set at MAN. and with tune power request. 


10KW PA ‘TUNE UP LOGIC 


! 
SYSTEM MODE (NOTE 8) | VOLTAGE TO GRD 


TEST POINT 


(AGA1TP1) 


(AGDS2 


TUNE PWR indica 
tor or AGAITP3) 


NORMAL 426.0 V 
STBY + 1.0V 
MANUAL+«STBY +16.0V 


MANUAL-STBY 


4+26V (indicator 
illuminated) 

+0,7V (indicator 
extinguished) 


STBY 


(ASA1LTPS5) | NORMAL, or STBY 


Transmitter tuned, no 
RF output 


@ NORMAL +21 V 
STBY OV 

(8) (ASA2 TP3) | NORMAL +21V 
STBY OV 
(A5A2TP5)|NORMAL, or STBY OV 

Transmitter tuned, no RF +21 V 

output 

@) (AGALTP2) +18 V 

OV 


NORMAL 
STBY, or MANUAL-STBY 


(c) (AGDS1 NORMAL 
PREPOS |STBY, or MANUAL-STBY 
indicator 
Ce) (AGDS3 RF | NORMAL +38 V 
AT PL +27 ~V 
indicator ; 
G) (AGDS4 STBY, while tuning 
TUNING STBY, tuning completed 
indicator) 


@) (AGA2P1- | NORMAL +25 V 
25) STBY | OV . 


P/O HIGH | 
GAIN RELAY 
8 KI 5 

evo | 


P/O ENABLE 
RELAY K3 


PREPOSITION 
RELAY K2 


5 
P/O STALL TORQUE 
| P/O TUNE SERVO AMPL ASAI THRESHOLD RELAY K4 | 


RF SENSOR 
LOAD REF ™ i 
(PLATE) P P. id 
SIGNAL ASJ3 EBAK 
FROM Smear, 3 2 DETECTOR 28 
CR3, CIO : 
DETECTOR D ‘ 
ASSY A3 | 27 
| P/O METER AMPL A5A3 | 
[| Eairicaie eRe anne me see | is aerate ae 
| pee P/O P/O P/O P/O P/O 
A6ul AGu4 P6 P5 A5J4 
(meee 
pro | 4 Eee, v 
A6ul 
35 
! 
i] 
INHIBIT ; | 
FROM ' 
EXCITER 31 
VIA 
1. BOX | P/O TUNE-UP CONTROL A6AI Sl 
ame wit) eeciieei cme me [is P/O P/O 
PI A6J2 


P/O 
DECODER - ON P/O P6 P/O AGU4 = ABZ 


4 FROM BAND REPEATER ASSY Al3 Dem Wp 06 
TUNE BANDSWITCH ON FROM Al} Dennen < 7 
LOAD BANDSWITCH ON FROM Al2 tenement . j 9 

J 
{ 


P/O 
BANDSWITCH CONTROL A6A2 J 


+28V 
(NOTE 6 ) 


P/O | 


P/O TUNE CAP. 
Te7 | RIVE ASSY A7 


P/O LOAD CAP. 


| DRIVE ASSY A8 


4 
‘ 
t 
! 
. 


25 + ___—-¢ 


PLATE RF 


PREPOSITION LINE 


| 
, ! 4 


| P/O HIGH 


GAIN RELAY P/O ENABLE ; 


PREPOSITION RELAY K3 


K2 


22 THRESHOLD RELAY K4 


P/O LOAD SERVO AMPL A5A2 
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aie ee i A6DS2 
HIGH : 
ain tes ome — ee ae 
GBLINE ' 
, | TPS P/O P/O bsi 
P/O P/O P/O P/O P/O P/O | PI AGU 
ASU4 P5 PG A6u4 AGU PI - HIGH GAIN CRi2 Al Pa u +28V MAN. 
0 >) | ee 9 H ! TUNE 
SERVO-RUN !) > Ot (lee ' ' CRIB \a \ | AGSS 
t o>) | eee 33 2 ' \ POWER 
x roe oy ad ener ' ar ' \ REQUEST P/O 
AA Go ) ene | 2 x ' ' P6 
Le 14 fr) +28V 
A6DS3 Be 


+28V © | 


A6QI 
2N297A 


P/O A6U4 P/O P6 RF MUTE TO |, BOX 


C20 


Ve SYSTEM LOGIC 


P/O BANDSWITCH CIRCUITS 


[RF AT PL] ATPL 


A6DSI 


—Seee Ye ee 


| P/O TUNE - UP CONTROL AG6GAI ; 
j } 


: 3 
1 


+28V TO TUNE -UP CONTROL CIRCUITS 


+28V TO SERVO AMPLIFIERS 


P/O AGS3 


LIMIT SWITCH FAULT 


ORIGINAL 


SYSTEM LOGIC 


' ’ 
' ' 
P/O ' t 
' ' 
| ' 


. | aes TUNE PWR 
0 __Eenemms | Ghanem REQUEST TO 
: = 1. BOX 


SYSTEM LOGIC 


A60S4 


34 


29 — 


| bo FAULT SENSOR 
| assy A6A3 


| (FIG. 4-47) 
— a | 


Figure 4~39, 10 KW PA, Tune UP Logic, 9Al, 
Servicing Diagram 
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aw 


NOTES: 


1. 


High = on, Low = off; except analog signals, 
which indicate relate level. 


Band repeater and band switches will run 
in AMPL OFF, STBY, or OPERATE; 
servos will preposition in STBY or 


OPERATE. Other actions require OPERATE. 


READY 


EXCITER 
INDICATORS 


TUNE 
EXCITER RF OUTPUT 


INHIBIT 
TUNE COMMAND 2 


|. BOX/EXCITER 
INTERFACES 


TUNE COMMAND | 


' 


TUNE ENABLE 

TUNE POWER REQUEST 

RF MUTE 

1 1OKW PA TUNE OVERLOAD PROTECT 
OUTPUTS 


Tec 


RF OUTPUT 


PLATE CURRENT 


BAND REPEATER RUN 
1OKW PA z BANDSWITCH RUN 
ACTIONS 


TUNE SERVO RUN 


LOAD SERVO RUN 


i SERVO HIGH GAIN 
PREPOS 


TUNE PWR REQ 
lOKW PA RF AT PL 

MONITOR/CONTROL 

ASSY INDICATORS 


TUNING 


TRANSMITTING 
FULL AO 
OUTPUT 


INHIBIT 
SUPPLIED 


ORIGINAL 
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4 SEC MAX. 


PRESS TUNE 

PUSHBUTTON 
TUNING 

COMPLETED 


Figure 4-40. Tune Cycle, 
Timing Diagram 
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ee 


5-0 


REYER 


PECORLE~ 
ENOOGER 
GPTiggal 


i308 


inw PA 


tkW POWER 
SUPPLY 
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METER 
EXCITER CHART DC AMPLIFIER ASSY 


atc. exciTee-iaw 00 fA 
$7Oe ace PR £ARINET EXT  CIMEUIT BREAKER 
Saawea Sf AKER PANEL PANEL 


Figure 5~1, AN/FRT=84(V) Transmitting Set, Front View 


woxitani 
CGNTROL ASSY 


ORIGINAL 


a 
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SECTION ¥ 


MAINTENANCE 


5-1. GENERAL INFORMATION. 


5-2. FAILURE, AND PERFORMANCE 
AND OPERATIONAL REPORTS 


5-3. The Navy no longer requires the 
submission of failure reports for all electro- 
nic equipment. Failure reports and per- 
formance and operational reports are to be 
accomplished for designated equipment 
(refer to electronic installation and main- 
tenance book, Navships 0967-000-000. } 

Only to the extent required by existing 
directives. All 3-M resorts shall be on 
current OPNAYV 4790 series forms in accord- 
ance with OPNAVY Manual 43P2. 


5-4. MAINTENANCE SCOPE. 


5-5, This section covers the maintenance 
of the 1 KW PA, 1 KW Power Supply, I. Box, 


10 KW PA, and adjustment of the AN/FRT- 
84(V) power control loops. The Exciter, 
keyer, Decoder~Encoder, and Remote 
Control equipments are covered by publica- 
tions Listed in table 5-1, 


Within this scope, this séction contains, 
and parts replacements procedures which 
use test equipment and procedures which 
use test equipment and tools generally 
available at shore installations. Special 
devices and test fixtures required are 
limited to those which are provided by the 
Maintengnes Ril supplied as part of the 
AN/FRT-84(V) (able 1-2) or those which 
can readily be constructed with moderate 
maliiensace~shon fecilities. A list af 
recomended test equipment appears in 
table 4-4. Maintenance procedures which 
require special test equipment. or more 
elaborate devices and test fixtures, are - 


TABLE 5-1. MAINTENANCE COVERAGE FOR UNITS NOT COVERED IN THIS MANUAL 


DESIGNATION & TECHNICAL 
COMMON NAME 


MANUAL 
MD-777/FRT, Exciter 


KY-655/FRT, Keyer G967 292-8026 


C-1709/FRT, Remote 967-292-9040 
Central 
KY-656/FRT, Decoder- | 
Enooder 


ORIGINAL 


MAINTENANCE OVERHAUL AND. | 
STANDARDS BOOK 


0967 -2 93-3020 


O087 283-4020 


0967-2 93~6010 


S-L 
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included in the Overhaul and Repair Manual, 
NAVSHIPS 096 7-293-0060. 


5-6. Following is a summary of items 
covered by the Overhaul and Repair Manual. 


a. i KW PA driver and final transformer 
assembly and transmission assembly repair 
and mechanical alignment. 


b. 1 KW PA driver and final trans- 
former assembly switch and coll replacement. 


ec. LEW PA bandswitch motor replace- 


d. 10KW PA chassis assembly removal. 


e, 10 KW PA bandswitch repair and 
alignment. 


i. 1i¢ KW PA variable capacitor, drive 
assembly, and related parts removal, re- 
placement, and alignment. 


g. 10 KW PA detector assembly align- 
ment. 


h. Transmitter measurements to check 
infermodulation disicriion, unwanted side- 
band suppression, carrier suppression, 
harmonic output, and no-signal noise. 


Preventive maintenance coverage for the 
AN/FRT~-84(V) is presented in the AN/ 
PRT-84/7} Maintenance Standards Book, 
NAVSHIPS 0967-293-0050 and the Mainten-— 
ance Stendards Hooks listed Im table 6-2. 


CAUTION 


Whenever ihe ahtenna system is 
removed, the transmitter must be 
termingied into a 50 CHM dummy 
load, OGierwise danimage willl result 
iithe transmitter if activated. 

5-2 


ae 


5-8, No adjustment procedures are required 
for the 2 KW Power Suppiy or 1. Box. Ad=- 
justments for the 1 KW PA and 10 KW PA, 
plus AN/FRT~84(V) power control adjust- 
ments, are described under the subheadings 
which follow. Electrical adjustments are 
given first, followed by mechanical adjustment 
procedures where applicable. 


5-9. 1 KW PA SWITCH ADJUSTMENT 


5-10. If is essential that whenever a Final 
Transformer Assembly (FTA) GAIA2) or a 
Driver Transformer Assembly (DTA) 
(LAIA4) is replaced, that the positioning 

of the switch wipers be checked, and ad- 
justed as necessary. Failure to properly 
advust the switching contacts will cause 
arcing and burned contacts or switches in 
the Final Transformer Assembly (FTA). 


5-11, The switches in both the FTA and 
DTA are mechanically indexed to the 
bandswitch motor. However, there are no 
mechanical adhistments within the drive 
train for the switches. Adjustments for 

the switching contacts result from movement 
of the code plate on Sl of the DTA. (figure 
5-14), Refer to the following steps for 
correct alignment. 


Do not key systemat any time 
during this alignment check or 
dammage to the FTA and the 
DTA will occur. 


a, After replacement of the Final Trans- 
former Assembly (FTA) and/or Driver Trans- 
former Assembly (DTA) install the 1 KW PA 
in the system and secure in the ready-to- 
operaie condition. 


b. Turn the transmitter system power ON 
and place the MD-777/FRT (Exciter) in 
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c, To assure that the switches are pro- 
perly indexed to the bandswitch motor drive, 
place the Exciter FREQUENCY KC switch 
in the 3.0 MCS position, then place the 
switch in the 2.0 to 2.5 MCS band. 


The switch must only be 

rotated in the direction indicated by 
the decal on the front of the switch 
assembly otherwise damage to the 
FTA and DTA will occur. 


d, Turn power OFF. 


e. Remove the FTA and DTA assemblies 
and check that the switch wipers are properly 
centered at position 1. The FTA wiper must 
be properly centered on the contact button. 
The DTA wiper may be slightly off center, 
but must be fully engaged with the contacts. 


f. Ifthe FTA wiper contacts are not 
properly centered, remove the plug buttons 
on the top plate of the DTA and loosen the 
exposed nuts sufficiently to permit rotation 
of the code plate. Rotate the code plate C W 
to retard the wipers or CCW to advance 
the wipers. (Remember, the FTA wipers 
turn clockwise as viewed from the top.) 
Normally the code plate requires a very 
small movement to adjust the wipers. 


g. Tighten the code plate securing nuts, 
replace the plug buttons, and reinstall the 
FTA and DTA in the Power Amplifier. 


h, Repeat steps a thru 'g until Inspection 
determines that the wipers are making pro- 
per contact. 


NOTE 


In some instances, it will be impos- 
sible to obtain an adjustment which 

will be satisfactory for both the FTA 
and DTA. In such instances it is nec~- 
essary to replace one of the assemblies 
and adjust the code plate to obtain a 
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satisfactory mating of the new pair 

of assemblies. This condition does 
not result from improperly assemb- 
led units, but reflects a pile-up of 
manufacturing tolerances. It is highly 
probable that the removed unit will 
mate satisfactorily with some other 
assembly. 


5-12, 1 KW PA DRIVER TUBES BIAS 


5-13, When the plate current of either 
driver tube, LALAIV1 or 1AILA1V2, is 
greater than 400 milliamperes or less than 
260 milliamperes while the 1 KW PA is 
keyed, the driver tube bias should be ad- 
justed as follows. (All control, indicator, 
and connector reference apply to the 1 KW 
PA unless otherwise specified. ) 


a. Depress Exciter AMPLIFIER OFF 
pushbutton, 


b.. Turn off PLATE AND SCREEN 
circuit breaker on bottom of 10 KW PA 
cabinet. 


¢. Loosen 1 KW PA front panel cap- 
tive screws and slide out chassis, 


d. Defeat two interlock switches on 
1 KW PA (figure 5-19) by pulling plungers 
straight out. 


c;. Loosen lock nut on DRIVER BIAS 
ADJ LAIR9 (figure 5~7) and set maximum 
eounlerciockwise, 


f. Apply external primary power to 
equipment and depress Exciter OPERATE 
pushbutton after three minute standby 
time delay 


g. Change Exciter frequency to lock 
transmitter into tune cycle condition, but 
do not depress TUNE pushbutton for the 
balance of this procedure. With the 
TUNE pushbutton illuminated and the 
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READY indicator extinguished, there will 
be no driving signal at the 1 KW PA. 


h. After Exciter STANDBY indicator 
illuminates, depress OPERATE pushbutton. 


i. Set Multipurpose Meter switch at 
DRIVER PLATE VOLTS and observe 
indication of 600+ 60 VDC at nominal line 
voltage. 


j. Set Multipurpose Meter switch at 
PA DRIVER SCRNS VOLTS and observe 
indication of 287+ 15 VDC. 


k. Set Multipurpose Meter switch 
alternately at DRIVER 1 AMPERES and 
DRIVER 2 AMPERES and observe Multi- 
purpose Meter while slowly rotating 
DRIVER BIAS ADJ clockwise. 


1. Set DRIVER BIAS ADJ for an 
indication of 320 milliamperes for tube 
which indicates lowest plate current. Plate 
current of other tube should now indicate 


between 320 and 400 milliamperes; if it does 
not, one of the tubes is defective and should 
be replaced or there is a defect in the 


circuit. Tighten lock nut on DRIVER BIAS 
ADJ, and recheck indications. 


m. Depress Exciter AMPLIFIER OFF 
pushbutton. 


yn. Slide 1 KW PA chassis into cabinet 
and secure. 


o. Turn on PLATE AND SCREEN 
circuit breaker on bottom panel of 10 KW 
PA. 


5-14. 1 KW PA FINAL AMPLIFIER TUBES 


5-15, The difference in plate current 
between 1 KW PA final amplifier tubes LAiV1i 


and [AIV2 should not exceed 40 milliamperes. 


a~4 


In case the difference does exceed 40 
milliamperes, compensating adjustments 
in screen voltages should be made to 
reduce the difference, in order to maintain 
equal load sharing between the two tubes. 
(in the adjustment procedure which 
foliows, all control, indicator, and 
connector references apply to the 1 KW 
PA unless otherwise specified.) 


Lethal voltages exist within the 

1 KW PA during operation. Screen 
voltage (300 VDC) is present at 
jacks J6 through J11, Refer to 
NAVSHIPS 0967-000-0000 Electro- 
nics Book, High-Voltage Adjust- 
ment Procedures before proceeding. 


a. Turn off 10 KW PA PLATE AND 
SCREEN circuit breaker. 


b. Depress Exciter STANDBY push- 
button; and after three-minute time delay, 
depress OPERATE pushbutton. 


c. Change Exciter frequency te lock 
transmitter in a tune cycle condition, but 
do not depress TUNE pushbutton for this 
procedure. With the TUNE pushbutton 
illuminated and the READY indicator 
extingushed, no drive will be applied to 
the 1 KW PA. : 


d.- Set Multipurpose Meter. switch at 
PA PLATE VOLTS. Multipurpose Meter 
should indicate 2400+ 240 VDC at nominal 
ling voltage. 


f Rotate PA BIAS control fill counter- 
clockwise, 


CAUTION 


Excessive plate current will damage 
final amplifier tubes LAILVi and 
ZALYV2. 
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g. Set Multipurpose Meter switch 
alternately at PA PLATE 1 AMPERES and 
PA PLATE 2 AMPERES and observe 
Multipurpose Meter while slowly rotating 
PA BIAS contro! clockwise. 


h. Set PA BIAS control for an indi- 
cation of 240 milliamperes for the tube 
which indicates the highest plate current. 
Take note of which tube is set for 240 
milliamperes, and also note the difference 
between this and the (lower) current of the 
other tube. If the lower-current tube is 
conducting at 220 to 240 milliampere rate, 
no further adjustment is required; if 
conduction is below 220 milliamperes, 
continue with procedure below. 


i. Depress Exciter STANDBY 
pushbutton. : 


j. Loosen 1 KW PA front panel captive 
screws and slide out chassis. _ 


k. Defeat two interlock switches on 
1 KW PA (figure 5-19) by pulling plungers 
straight out. 


1. Locate screen voltage adjustment 
jacks J6 through J11 on left side of 1 KW 
PA chassis (figure 5-7), 


m. Observe position of two plugs coded 
P6 (brown) and P7 (red); screen voltage 
taps for tubes LA1Vi and 1A1V2 
respectively. 


NOTE 


Increasing the screen voltage will 
increase the plate current. Jacks 
J6 through J11 provide connections 
to a voltage divider network. 
Moving a screen voltage plug 

(P6 or P7) to a higher-number 
jack will increase the plate current 
of that tube. 
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nu. Determine which plug should be 
moved to adjust conduction of lower- 
eurrent tube toward desired rate of at 
least 220 milliamperes, but not more than 
240 milliamperes, Change that plug to a 
new trial position. 


0. Depress Exciter OPERATE 
pushbutton. 


p. Recheck plate current indication 
for tube which was adjusted. If current is 
not yet within the stated range (approaching 
240 milliamperes), depress Exciter 
STANDBY pushbutton and adjust appro- 
priate plug as required to attain accepatable 
plate current. Depress Exciter OPERATE 
pushbutton, and check results. Repeat 
this step until acceptable results are 
obtained. 


CAUTION 


Damage to the tubes may result 
if screen plugs are left disconnec- 
ted during operation. 


q. Depress Exciter AMPLIFIER OFF 
pushbutton. 


r. Slide 1 KW PA chassis into cabinet 
and secure. 


s. Turn on PLATE AND SCREEN 
circuit breaker on 10 KW PA bottom panel. 


5-16. 1KW PA VSWR BRIDGE BALANCE 


a. The following TEST EQUIPMENT is 
required. 


RF Dummy Load DA-242/U. 
Electronic Multimeter An/USM-116. 
Multimeter AN/PSM-4B. 
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RF Signal Generator SG-582. 
RF Cable Adapter UG-1447/USM-117. 


Non-inductive alignment tool, JFD 


b. To check out the IKW PA VSWR 
Bridge, proceed as follows: 


All control, indicator, and connec- 
tor references apply to the 1 KW 
PA unless otherwise specified. 


1. Depress Exciter AMPLIFIER OFF 
pushbutton. 


2. Open rear door of Exciter-1KW PA 
cabinet, and disconnect RF cable from 
XMTR OUT connector 1A2J3 on the 1 KW 
PA, 


3. Disconnect RF cable from RF input 
connector 1A2J9 on the 1 KW PA and con- 
nect a 47: ohm, 2W resistor or similar 
type of dummy load to the end of the cable 
to terminate the Exciter. 


4, Connect RF signal Generator 
SG-582 to 1 KW PA RF input connector 
1A2J9. Set SG-582 for minimum output 
at 21 MCS with no modulation (CW). 


5. Connect DA-242/U RF Dummy 
Load through RF Cable Adapter UG-1447/ 
USM-~117 to 1 KW PA XMTR OUT con- 
nector LAZJ3. 


6. Connect Electronic Multimeter AN/ 


USM-116, set to measure 225 VAC, to RF 
cable adapter UG-1447/USM-117. 


7. Tarn oH PLATE AND SCREEN 
circuit breaker SCBS on 10 KW PA bottom 
panel. 


8. Leosen 1 KW PA front panel 
eaplive screws, and slide out chassis. 


WARNING 


Lethal voltages are present in the 

i KW PA. Refer to high voltage 
adjustment procedures in Electronics 
Installation and Maintenance Book, 
NAVSHIPS 096 7-000-0000 before 
proceeding. 


8. Remove protective shield from 
over left side of 1 KW PA chassis. 


10, Carefully connect AN/PSM-4B 
multimeter positive lead to VSWR bridge 
terminal 1A1A3E7 (figure 5-14 and nega- 
tive lead to chassis ground. Set to 10V DC 
voltage range. 


ll. Defeat two interlock switches on 
1 KW PA by pulling plungers straight out. 


12, Depress Exciter STANDBY push~ 
button, and allow for three-minute time 
delay; then depress OPERATE pushbutton. 


13, Set 1 KW PA FREQUENCY MEGA- 
CYCLES selector to the '20 to 22" MC 
band. Observe that FREQUENCY MEGA- 
CYCLES dial rotates to "20 to 22" MC 
band. : 


14. Turn the output level of the SG-582 


up to obtain a 220 VAC indication on the 
AN/USM-116: Multimeter. 


15. Insert JFD #5284 tuning tool 
through access hole in VSWR bridge 
assembly (figure 5-14) and carefully adjust 
LTATA3C6 (BAL TRIMMER) for minimum 
indication on mullimeter (must be less 
than O.65V at mull). 


16. Remove tuning tool from VSWR 
bridge. 
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RF INPUT 


CABLE DISCONNECTED 
FROM (A2J9 


a7 ih 
2W LORD 
RESISTOR 


RF CABLE ADAPTER 
VSWR BRIDGE 
PO yaa3 | 


AN/PSM-46 
MULTIMETER 


86-8270 
RF SIGNAL 
GENERATOR 


AN/ USE ~ UG 
ELECTRONIC 


MULTI METER 


Figure 5-2. | KW PA VSWR Bridge Alienment Setup 
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U6-1447/USM HF 


DA~24270 
BF DUMMY (O40 
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i8, Turn on PLATE AND SCREEN 
eirvcuil breaker GC RA on 10 RW PA potiom 
panel. 


19. Break down test setup, and 
reassemble equipment and cables, 
following reverse order of steps 2 through 10 
and referring to figure 5-2 as a guide. 


20. Return 1 KW PA FREQUENCY 
MEGACYCLES selector to ADTOMATIC. 


5-17. INTERNAL POWER CONTROL, 


5-18, The INTERNAL POWER SET adjust- 
went within ihe 1 RW PA is an extra pro- 
tection for the 1 KW PA. Inthe event of a 
fault in the external power control circuit, 
or when the 1 KW PA is removed from the 
AN/FRT-84(¥}, the internal power control 
circuit will provide protection against the 

1 KW PA being overdriven. The adjustment 
of INTERNAL POWER SET is accomplished 
in conjunction with the overall peak power 
control adjustment procedure found in 
paragrann 5-41. 


5-19. 1 KW PA RF TUNED CIRCUITS 


5-20. Complete alignment of the 1 KW PA 
consists of tuning the driver and final 
transformer assemblies. These procedures 
ust be performed whenever sullicient 
power output cannot be obtained irom the 2 
RW PA to drive ihe 10 KW PA or excessive 
plate current (not due fo aging tubes or com- 
ponent failure} is noted on one or more fre- 
quency bands or whenever a transiormer 
assembly is regiaced, 

5-21, The crilical parameters are used 16 
delermine proper [inal amplifier tube and 
final transiormer assembly operation are as 
iollows. The manuinann plate current for 
eiher amplifier fube with 2 KW output is 


) 
| 
tet 


710 MA, The maximum allowable difference 


between one band edge and the other is 30 MA. 


ii the balance between band edges is greater 
than 30 MA after alignment to obtain proper 
scope pallern, a filial adhistment should be 
Wiade to provide this degree of balance, 


5~22. The driver stage, operating as/a class 
A-Binplifier, does nol provide a simpie 
indicator of performance. However, after 
bolh driver and final transformer assembly 
alignment, no more than 100 MW (2.24 VAC) 
ol drive should be required to obtain full 

i RW Yated ouipul al any frequency. 


a. THE FOLLOWING TEST EQUIPMENT 
iS REQUIRED. 


Sweep Generator, Texscan Model VS- 
30 or equivalent, with remote flattening , 
O-5 MC sween bandwidth, Lie 35 MC, 
O.S¥v RE output, miuitipie markers at 
0.5, 1.0, and 5.0 MC intervais. 


Dual irace oscilloscope, Tektronix 
model 535A with type CA dual trace 
plus in or eouivaisnt. 


Signal Generator SG-5S2 
Electrical dummy load DA-242/U. 


Electronic multimeter AN/USM-116 
with UG-1447 /USM-117 RF cable adapter. 


Detector test fixture Gabricate per 
figure 5-3}, 


Alignment tool, 0.100 inch hex each 
end, non-conductive, one end with undercut 
shank. 


Nut driver, 1/4 inch, for alignment of 
ihe nineteen tuning colls in the driver and 
fing: transiormer assembliss . 
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b. PRELIMINARY PROCEDURES TO 
ALIGN TUNED CIRCUIT ASSEMBLIES. 


WARNING 


Lethal voltages exist within the 1 
KW PA during operation. Refer to 
NA VSHEPS 096 7-000-0000 Elect~ 
ronics Installation and Maintenance 
Book High-Voliage Adjustment 
Procedures before proceeding. 


i, Depress Exciier AN PLIFIER OFF 
pushbutton . 


2, Lgosen 1 RW PA. front panel captive 
screws and slide out chassis (figure 5-7). 


8. Disconnect 1A2P1 (RF from Exciter) 
from 1Ai3l on rear of 1 RW PA chassis. 


4. Connect 47 ohm, 2W resistor 
(other suitable dummy load) to LAZP1 to 
terminate Exciter . 


5. Disconnect L[A2P4 (RF from VSWR 
bridge) from LA1A3J2 on rear of 1 KW 
PA chassis Gigure 5-7). 


6. Turn off PLATE AND SCREEN 
circuit breaker 9C B3 on bottom 10 KW PA 


panel. 


ec. DRIVER TRANSFORMER ALIGNMENT 


PROCEDURES. The driver transiormer assem~ 


blies for the 19 frequency bands are arranged 
on 16 coil forms. Figure 5-47 illustrates the 
schematic representation of the coils, while 
table 5~8 lists the frequencies covered by 
each band. To align the coils of any one 

band proceed as follows. (All control, in- 
dicator, and connector references apply to 
the 1 KW PA unless otherwise specified.) 


i. Perform preliminary procedures 
is directed by paragraph 5-15b. 


2, “Tit chassis to expose underside: 
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lock. 


3. Connect test equipment with 1 KW 
PA to provide test sefup ilustrated by 
figure 5-3, Note that Detector Test 
Pigture is placed at driver transformer 
1A1A4 so that very short (1/4") leads are 
utilized. Shielded RF cables connect between 
aweep generator and 1 KW PA and belbween 
sweep generator and Detector Test Fixture. 


4, Make sure set is in AMPLIFIER 
OFF condition. Then record positions of 
screen balance plugs Pé and P7 in jacks 
36-J11 at iefl-rear of chassis, and unplug 
and ground plugs P6 and P7 to disable final 
amplifier stage (igure 5-7). 


5. Attivatle lest equipment. Temno- 
rarily set the output level of the sweep 
generator tc zero, Allow 15 minutes for 
warmup. 


6, Delesl two interiock: switches on i 
KW PA by pulling phingers straight out. 


7, Depress Exciter STANDBY push- 
button and allow 15 minutes for equipment 
warmup. 


&, Depress Exciter OPERATE pusn~ 
button. Change frequency at Exciter to 
blgce transmilter Im a tune condition, but 
do not depress TUNE pushbutton. 


@, Set Mullimivnose Meter switen 
1AIS5 at DRIVER 1 AMPERES and then 
at DRIVER 2 AMPERES. EH necessary, 
athist driver bias control AIRS to obtain 
320 MA Jor the lowesl of ine two DRIVER 
AMPERES positions. The higher DRIVER 
AMPERES current should then not exceed 


10, Set 1 KW PA FREQUENCY MEGA- 


CYCLES selector al frequency range corres~- 
ponding to frequency of band being aligned. 
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RE 
OUT 


HORIZ TRIGGER 


INPUT 


SWEEP GEN 
| TEXSCAN 43-40 


VIDEO 
in 


OSCILLOSCOPE 
AN/USM- 117 


VERT VERT #7 


VSWR 
BRIDGE IAIA3 


DUMMY 
LOAD 
DA- 24270 


CHASSIS 
GRO 


RG-S84/U 


DETECTOR TEST 
FIATURE REGUIREMENTS 


@ RESISTORS 21/4 4, COMPOSITION 


@ CAPACITORS > CERAMIC OR MICA, 
RATED AT 50 HVDC 
OR BETTER 
@ Lay OUT PARTS £8 SHOWN BY 
SCHEMATIC 


DETECTOR TEST FiATURE 


Figure 5-3. Driver Transformer Alignment Test Setup 
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il, Set generator to sweep band being 
-giigned iapnroximately 0.3 yolts RF outa) 
and insert markers for center, upper, and 
lower limits of this band (fable 5-2). 


i2. For bands 1 through 8, adjust the 
appropriate slug as stated in table 5-2, 
which shows a single tuned response curve 
typical of bands 1 through 8 when properly 
aligned. Repeat steps 10 through 12 for 
each successive band alignment. 


13. For bands 9 through 19, alternately 
adjust two slugs per band (top slug first), 
as stated in table 5-2, until the double 
tuned response curve, which is typical of 
band 9 through 19 when properly aligned, 
is obtained. Repeat steps 10, 11, and 13, 
for each successive band alignment. 


i4. Depress Exciter AMPLIFIER OFF 
pushbulton . : 


is. Disconnect Detector Test Fixture 
and all other test equipment. 


16. Reconnect P6 and P7 disconnected 
im sten 4. 


i7. Reconnect 1AZP1, LA2P4, by 
reversing steps 3 through 5 of Preliminary 
Procedures , paragraph 5-22b. 


Omit steps 17 and 18 if final trans- 
former assembly must also be 
aligned. 


i8, The return equipment to operation, 
slide 1 KW PA into cabinet and secure. 
Turn oh PLATE AND SCREEN circuit 
breaker on 10 KW PA bottom panel. Reset 
selector tc AUTOMATIC, 


d. FINAL TRANSFORMER ALIGNMENT. 
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The final transformer assemblies for the 

i9 frequency bands are arranged on 

19 coil forms @igure 5-45). Frequency 
bands 1 and 2 both use coil forms 1 and 2 
connected in series, and frequency bands 3 
and 4 both use coil forms 3 and 4 connected 
in series. The colis for the remaining 

15 bands are arranged on 15 separate forms, 
with 2 coils on each form providing a 
double-tuned circuit for each band. The 
slug-tuned coils are aligned from the top 

of the form. The adjustment slug for the 
coil on the top of each form (coil L1) is 
marked black while the slug for the bottom 
coil is unmarked. To align final transformer 
assemblies, proceed as follows. (All control, 
indicator, and connector references apply to 
the 1 KW PA unless otherwise specified.) 


a, Perform preliminary procedures as 
directed in paragraph 5-22b. 


b. Connect test equipment with 1 KW 
PA to provide test setup illustrated by 
figure 5-4, 


ce. Activate test equipment, and set 
Sweep generator output level to minimum, 


d. Set PWR control 1A1R13 (front panel) 
to maximum clockwise and set Internal Power 
Set control LAIR12 igure 5-7} to maximum 
equnterciockwise: 


e. Defeat wo Inferiock switches on 2 
KW PA by pulling plungers straight out. 


i. Turn off PLATE AND SCREEN 
eiraull breaker on 10 KW PA hottom panel. 


g. Depress Exciter STANDBY push- 
button and allow 15 minutes for equipment 
warmup. 


h. Depress Exciter OPERATE push- 


button. Change Exciter frequency to lock 
transmiller in tune condition, but do act 
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TABLE 5-2. DRIVER TRANSFORMER ALIGNMENT 


BAND 


z 2-2.5 Ad 
3 2.523 AZ Requirements 
3 33.5 A3 bottom Good symmet- 
: ry over fon 
4 2,5 ~4 AS top of curve 
q os Ae OP High and low 
& 5-6 A4 bottom markers 
7 6-7 A5 to a 
: oe eye SP amplitude 
8 7-8 | A5 bottom 
Single Tuned | 
s B= 1G AG ton & botion 
6 26+ 22 A? top & botbom as : 
Requirements 
11 12-14 |  A8 top & bottom ae | 
| Top symmetry 
32 12-46 AS top & netiom 
gd “ High and low 
33 36 ~18 Al®jtep & bottom 
markers 
i4 28 = 26 All top & bottom each near 
15 20 - 22 A12 top & bottom pees ot ane 
6 22. — 24 Al2 top & bottom 
ble T 
17 24 -26 Ald top & bottom | COUP Tuned 
is 26 ~ 28 Al5 top & bottom 
| 19 28 - 30 A16 top & bottom 


Detuning the ton slig iprimary of a double-tuned 
circuit will move the entire waveform with respect 
to the markers. Detuninge the bottom shic 
secondary) will skew the waveform so inat one 
peak is more pronounced. 
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depress TUNE pushbutton. This will key 
the set. 


i. Set 1 KW PA FREQUENCY MEGA- 
CYCLES selector at frequency range 
corresponding to frequency band being 
aligned. 


j. Set generator to sweep band being 
aligned (approximately 0.5 volts RF output) 
and insert markers for upper and lower 
limits of this band. 


RG-58A/U 


RG-S8A/U DETECTOR 


TEST 
FIXTURE 


(SEE FIG 5-2) 


O TPI 


O TPS 


RF OUT 


EXTERNAL 
4 MONITOR 


VIDEO IN § 


SWEEP GEN 
$G-582 


TRIGGER 
INPUT 


VERT #2 


VERT #1 


OSCILLOSCOPE 
AN/USM - 117 


DRIVER XMFR 
ASSY IAIA4 


BIAS / PPC 
ASSY tAIA6 


NOTE 
The second trace on the oscillo- 
scope will display the remote 
flattening (external monitor) input 
to the sweep generator. The flat 
portion of the display must always 
be wider than the edges of the band 
being aligned to ensure that the 
remote flattening is maintaining 
constant driver stage output. 


EXCITER 
RF OUTPUT 


AN/USM-II6 
ELECTRONIC 
MULTIMETER 


VSWR BRIDGE 
TAIAS 


DUMMY 
LOAD 
DA-242/U 


J2 


UG-1447/USM~- 1? 
RF CABLE ADAPTER 


Figure 5-4, Final Transformer Alignment Test Setup. 
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k. Perform alignment as stated in 
table 5-3 to obtain a waveform with maxi- 
mum amplitude and resembling the example 
shown as closely as possible: 


NOTE 


1. Each final transformer assembly 
is aligned individually, except 
for bands 2 and 4. Band 2 align- 
ment must be followed by band 1 
alignment and band 4 alignment 
must be followed by band 3 align- 
ment. When aligning bands 1-2 
or 3-4, it will be necessary to 
repeat alignment of the two 
interacting bands a few times to 
obtain the best compromise on 
amplitude and waveshape between 
the two bands. 

2. Coils for bands 5-19 have primary 
tuning adjustments color-coded 
black, with no color marker on 
the secondary, Generally, once 
tuned close to the correct area, 
the primary adjustment can be 
expected to change the position 
of the entire waveform with 
respect to the frequency markers, 
and the secondary will affect the 
relative amplitudes of the two 
peaks and the shape of the 
response waveform. 

3. For bands 16-19, after align- 
ment for desired waveform is 
completed, it may be necessary 

‘to readjust slightly for equal 
plate circuits at band edges to 
obtain best I. M. characteristics, 
using the setup in step 1. This 
can be done after all bands are 
aligned with the present setup. 
Other bands need only be 
checked as specified in step 1; 
readjustment is necessary only 
if plate current spread is greater 
than specified, 
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1, To change bands, set 1 KW PA 
FREQUENCY MEGACYCLES selector and 
Sweep generator to new band and repeat 
adjustments for the new band, 


m. When alignment is completed, check 
alignment according to parameters listed in 
paragraph 5-19 using the following setup 
to generate a single-frequency signal. 
Repeat alignment on any band which fails to 
meet the basic requirements listed. 
Depress Exciter STANDBY pushbutton. 
Disconnect sweep generator and oscillo- 
scope from 1 KW PA. Connect RF output 
from SG-582/U Signal Generator to 1 KW 
PA RF input connector 1A1J1. Set Internal 
and External Power Set controls to maxi- 
mum clockwise. Use CW output from sig- 
nal generator to drive 1 KW PA. Set 
Exciter CLASS OF EMISSION selector to 
SSB (0). Depress OPERATE pushbutton. 


CAUTION 


With Internal and External Power Set 
controls set to maximum clockwise, 
there is no overdrive protection for 
the 1 KW PA. Therefore, care must 
be exercised when setting signal 
generator output to prevent ex- 
ceeding 1 KW (224 VAC on AN/ 
USM-116 Electronic Multimeter). 


n. After all alignment and tests are 
completed, depress STANDBY pushbutton, 
and allow one minute for cooling; then 
depress AMPLIFIER OFF pushbutton. 
Disconnect all test equipment, and 
reconnect original cables and close up 
unit, following step 2 through 6 of pre- 
liminary procedure (paragraph 5-22b) 
in reverse order. Reset 1 KW PA FRE- 
QUENCY MEGACYCLES selector to 
AUTOMATIC. 


o. Turnon10 KW PA PLATE AND 
SCREEN circuit breaker. Perform 
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ia BAND 
NO. (MC) SLUG(s) WAVEFORMS 
| 2-25 Al black  % 
| 2.5-3 A2 black Must realign 
{band 1 after 
| Al unmarked lband 2 align- 
ment 
3 AS black IN 
4 3.5 -4 A& black 
ail A3 unmarked 
| 
il 1Z -14 All both 
i2 14-16 AlZ both 
13 16-18 Als both 
14 18 ~ 20 Alé4 both 
15 26 -~22 Al5 both 
16 22 ~ 24 Ais both | 
a 1? 24-26 Al? both i 
18 26 ~ 28 Al8 both i 
18 28 ~ 36 AiS both 
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Transmitter Peak Power Control! Adjustment, 
paragraph 5-41, prior to releasing equip- 
ment to operating personnel. 


5-23. DRIVE CHAIN ADJUSTMENT. 


o-24. To tighten the 1 KW PA drive chain 
proceed as follows: 


a. Turn off PRIMARY POWER circuit 
breaker on Exciter-1 KW PA cabinet 
bottom panel. 


b. Loosen 1 KW PA front panel captive 
screws, and slide out chassis. 


c. Tilt chassis to expose underside; 
lock. 


d. Locate two Phillips-head screws 
which secure drive chain bracket assembly 
to main chassis, directly behind front 
panel (figure 5-9}. 


e. Loosen two screws. 


f. Push bracket toward front panel to 
increase tension on chain. 


CAUTION 


The chain should be tight enough 

to eliminate all backlash. However, 

too much tension on the drive chain 

will cause excessive wear to the 

drive mechanism. 

g. While maintaining light tension on 
drive chain bracket assembly, tighten two 


screws securing assembly to main chassis. 


h. Return chassis to horizontal 
position, slide into cabinet, and secure. 


i, TYurn on PRIMARY POWER 
circuit breaker. 


5-25 10 KW PA ADJUSTMENTS. 
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5-26. The adjustments provided on the 10 
KW PA consist of operating level and 
calibration potentiometers on the DC Ampli- 
fiers and Monitor/Control assemblies. 


5-27. MONITOR/CONTROL ASSEMBLY 
ADJUSTMENTS. 


5~28. The Monitor/Control Assembly 9A1A6 
has six potentiometer adjustments which are 
made accessible by extending the 10 KW PA 
chassis on its slides. Adjustment poten- 
tiometers are located on the rear of the 
Monitor/Control assembly (figure 5-28). 


NOTE 


Adjustments should be checked 
whenever the PA tube, the bias 
and servo power supply board, 

or the 9A1A6 boards are changed; 
when operation or maintenance 
procedures indicate readjustment 
is necessary; or after repairs to 
associated circuits have been made. 
Proper adjustment is essential to 
protect the 10 KW PA, and adjust- 
ments should be performed in the 
order in which they are presented 
in the following procedures. 


Following is a list of Monitor/Control 
Assembly adjustments. 


SAIAGRI1 Keyed Bias Adjust 

SAIAGR2 Screen Current Limit 

SATAGRS Plate Current Limit 

SALAGR4 VSWR Limit 

9AIAGR5 Bias Voltage Meter Calib- 
rate 

SAIAGRE Filament Voltage Meter 
Calibrate 


a. THE FOLLOWING TEST EQUIPMENT 
IS REQUIRED. 


Variable Voltage DC Power Supply 
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0-15 VDC, 3.5 AMP minimum. 
Multimeter AN/PSM-4B. 
RF Dummy Load, 50 ohms, 10 RW. 


b. SCREEN CURRENT LIMIT ADJUST- 
MENT PROCEDURE. This adjustment 
determines the screen current limit which, 
il exceeded, will cause 4 10 KW PA fault 
indication. In the following procedure the 
screem current limit is nominally adjusted 


to indicate a fault for 100 milliamperes screen 


current. 
WARNING 


Turn off external primary power 
to equipment and use the high volt- 
age shorting stick to ground 
exposed high voltage terminals 
before making test connections. 
Lethal AC and DC voltages are 
present at 9A4TB1 terminals and 
other nearby component terminals 
in the 10 KW PA. 


1, Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on Exciter~1 KW PA 
cabinet bottom panel and PLATE AND 
SCREEN circuit breaker on 10 KW PA 
cabinet bottom panel. 


2. Open hinged power supply access 
door by removing two screws on the left 
hand side. 


3. Locate filler capacitor SA3Ci 
(figure 5-25), and use shorting stick to 
ground all capacitor terminals and all 
nearby terminals. Short 9A3C1 capacitor 
terminals together for the following 
adjustment. 


4, Setup variable DC power supply 


with the negative lead connected through AN/ 
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PSM-4B to either terminal of capacitor 
9A3C1. Set AN/PSM-4B to 500 MA DC 
range connect positive lead to ground. 


5. Close power supply access door, 
and secure with one screw. 


6. Slide out chassis assembly 9A1, 
being careful of test leads. 


7. Defeat the interlock switch on the 
air exhaust plenum by pulling plunger 
straight out. 


8. Locate Screen Current Limit Adjust 
potentiometer SALAGR2 (figure 5-29), 
loosen locknut, and set to maximum 
counterclockwise, 


9. Turn on PRIMARY POWER circuit 
breaker. Exciter STANDBY indicator 
should illuminate after three minute time 
delay. 


CAUTION 


Do not depress OPERATE push- 
button. Test equipment may be 
damaged, 


10. Turn on variable DC power supply, 
and adjust to provide 100 MA indication on 
AN/PSM-4B, Multimeter. 


il. Turn Screen Current Limit Adjust 
SAIAGR2 slowly clockwise until 10 KW PA 
FAULT indicator illuminates. 


iz. Tighten locknut. Reduce variable 
DC power supply output, reset fault circuit, 
and slowly increase variable DC power 
supply output until FAULT indicator again 
illuminates. Note the current at which the 
fault trips. If necessary, readjust SA1AGR2 
slightly, and recheck trip current. Repeat 
as necessary until fault detector trips at 
exactly 100 MA. 
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i3, Turn off PRIMARY POWER circuit 
Dreaker. 


14, Remove test connections and short 
across capacitor SASC1, 


15. Proceed with subsequent adjustment 
procedure, or secure equipment. After 
final adjustment, turn on PLATE AND 
SCREEN circuit breaker on bottom 10 KW. 
PA panel and PRIMARY POWER circuit 
breaker on bottom Exciter-1 KW PA 
cabinet panel. 


ec. PLATE CURRENT LIMIT 
ADJUSTMENT PROCEDURE. This 
adjustment determines the plate current 
limit which, if exceeded, will cause:a 10 
KW PA fault indication. In the following 
procedure, the plate current limit is 
nominally adjusted to indicate a fault for 
3.4 amperes plate current. 


WARNING 


Turn off external primary power 
to equipment and use high voltage 
Shorting stick to ground exposed 
high voltage terminals before 
making test connections. Lethal 
AC and DC voltages are present 
at Rectifier Assembly 9A4 and 
other nearby component terminals 
in the 10 KW PA, 


i, Depress Exciter AMPLIFIER OFF 
pushbutton. ‘Turn off PRIMARY POWER 
circuit breaker on Exciter-1 KW PA 
cabinet boltom panel and PLATE AND 
SCREEN circuit breaker on 10 KW PA 
bottom panel. 
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2, Open hinged power supply access 
door by removing two screws on left hand 
side. 


3. Locate resistor 9A4R10 on the 
Rectifier Assembly (figure 5-27), and use 
shorting stick to ground all terminals in 
the area. 


4. Connect variable DC power supply 
with positive lead to chassis ground and 
negative lead through AN/PSM-4B Multimeter 
to the ungrounded terminal of resistor 9A4R10. 
Set AN/PSM-4B to 10 AMP DC range. 


5. Close power supply access door, 
and secure with one screw. 


6. Slide out chassis assembly 9Al, 
being careful of test leads. 


7. Defeat the interlock switch on the 
air exhaust plenum by pulling plunger 
straight out. 


8. Locate Plate Current Limit Adjust 
potentiometer 9ALAGR3 (figure 5~29), 
loosen lock nut, and set to maximum 
counterclockwise. 


9. Turn on PRIMARY POWER circuit 
bresker, and allow for three~minute 
standby time delay. 


Do not depress OPERATE push- 
button. Test. equipment may be 
10, Turn on variable DC power supply, 


and adjust to provide a 3.4 AMP indication 
on AN/PSM-4B Multimeter. 
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11. Turn Plate Current Limit Adjust 
9AILAGR3 slowly clockwise until 10 KW PA 
FAULT indicator illuminates. 


12, Tighten locknut. Reduce variable 
DC power supply output, reset fault circuit, 
and slowly increase variable DC power 
supply output until FAULT indicator again 
illuminates. Note the plate current incica- 
tion at which the fault detector trips. If 
necessary, readjust 9A1A6R3 slightly, and 
recheck trip current. Repeat as necessary 
until fault detector trips at exactly 3.4 
AMP, 


13. Turn off PRIMARY POWER circuit 
breaker. 


14, Remove test connections. 


15, Proceed with subsequent adjust- 
ment procedures, or secure equipment. 


16, Turn on PLATE AND SCREEN 
circuit breaker on bottom 10 KW PA panel 
and PRIMARY POWER circuit breaker on 
bottom Exciter-1 KW PA cabinet panel. 


d. FILAMENT VOLTAGE, METER 
CALIBRATION PROCEDURE. This 


adjustment calibrates the FAULT DETECTOR 


meter with respect to the 220 VAC filament 
supply for PA tube 9A1V1. Before the 
calibration can be made, however, voltages 
to the 10 KW PA unit input and the PA tube 
filament must be proven to be within toler- 
ance or adjusted if necessary. The filament 
voltage meter circuit indicates as a function 
of voltage on the lines to the primary of the 
filament transformer in order to minimize 
the number of leads entering the input com- 


partment. Thus, due to the indirect metering 


method, the meter reading must be cor- 
related with actual voltage at the filament. 
The following procedure also provides for 
changing taps on the filament transformer 
if the filament voltage is found to be 
incorrect, 
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1, Depress Exciter AMPLIFIER OFF 
pushbutton, Turn off PRIMARY POWER 
circuit breaker on bottom panel of Exciter- 
1 KW PA cabinet. 


2. Open rear door of Exciter-1 KW 
PA cabinet, Remove protective cover 
from rear of autotransformer 8T1, and 
familiarize yourself with terminal identi- 
fication. Refer to figure 5-6, 


WARNING 


High voltages are present at auto- 
transformer terminals when power 
is turned on. Refer to high voltage 
measurement precautions in NAV- 
SHIPS 0967-000-0000, Electronics 
Installation and Maintenance Book, 
before proceeding. 


38. Turnon PRIMARY POWER circuit 
breaker. 


4. Connect Multimeter AN/PSM-4B, 


set to 250 VAC range, alternately between two 


of the three taps marked 220V to check the 
line to line voltage of the three phase power 
output to the 10 KW PA. Ensure that the 
voltage is within 5 percent of the proper 
voltage (220V L-L) for the 10 KW PA. 

If not, refer to paragraph 2-29 for tap 
reconnection procedure. 


5. After proper line voltage is estab- 
lished, turn off PRIMARY POWER circuit 
breaker, and reinstall protective cover 
over back of autotransformer. Close rear 
door. 


6. Open 10 KW PA cabinet front door, 
and remove input compartment cover 
(figure 5-29). Use shorting stick to dis- 
charge input compartment circuits. Check 
filament leads at tube socket to ensure 
tight connections. 
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NOTE 


Filament operates with low voltage 
and very high current. Any resis- 
tance in connections will cause 
substantial voltage drop and heating. 


7. Connect Multimeter AN/PSM-4B, 
set to measure 6.4 VAC, to the filament 
terminals 9A1XV1 at the bottom of the tube 
socket (figure 5-32), Replace input com- 
partment cover, using several screws to 
hold it in place and being careful of test 
leads. ge 8 


8. Turn on PRIMARY POWER circuit 
breaker. Check to see that filament voltage 
is between 5.8 and 6.3 VAC. If necessary, 
the tap connections on the primary of fila- 
ment transformer (figure 5-50) should be 
reconnected (after turning off power) to 
provide desired filament voltage. 


9. Turn off PRIMARY POWER circuit 
breaker. 


10. Disconnect test leads, and securely 
reinstall input compartment cover with all 
screws. 


li, Slide out chassis assembly 9A1. 


12, Set FAULT DETECTOR meter 
selector to FIL. 


18, Turn on PRIMARY POWER circuit 
breaker. 


14, With Exciter in STANDBY, loosen 
locknut and adjust Filament Voltage Meter 
Calibrate potentiometer 9A1A6R6 to make 
FAULT DETECTOR meter indicate in the 
center of the NORMAL shaded area. 
Tighten locknut. 


15. Depress Exciter AMPLIFIER OFF 
pushbutton. 
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16. Slide chassis assembly into cabinet 
and secure. aed 


s. BIAS ADJUSTMENT AND BIAS 
VOLTAGE METER ADJUSTMENT PRO- 
CEDURE. The bias adjustment may be 
performed at any time when it seems 
necessary; however, idling current may 
change somewhat after long periods of 
continuous operation at full power, due to 
heating. Therefore, the bias should be 
checked and readjusted if necessary after 
a@ warm-up period of transmission at about 
5 KW average power for a period of at least 
30 minutes. This is recommended, since 
reduced idling current when running cool 
(as low as 0.7 AMP) will still provide 
acceptable results, but increased idling 
current (considerably greater than 1.1 
AMP) should be avoided. 


NOTE 


All references in the following pro- 
cedure refer to the 10 KW PA unless 
otherwise specified. 


i. Depress ‘Exciter AMPLIFIER OFF 
pushbutton. 


2, Slide out chassis assembly 9Al1, 
and defeat interlock switch on air exhaust 
plenum (figure 5-31). 


3. Depress Exciter STANDBY push~- 
button, and allow for three-minute time 
delay; then depress OPERATE pushbutton. 


4, Change Exciter frequency to lock 
transmitter in tune cycle condition, but 
do not depress TUNE pushbutton. With 
TUNE pushbutton illuminated and READY 
indicator extinguished, the transmitter 
will be keyed, but no drive will be applied. 


5. Adjust Bias potentiometer 9A1A6R1 — 
(figure 5-28) for 1,1 AMP keyed idling "ae 
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current indication on PLATE CURRENT 
meter. 


6. Set FAULT DETECTOR meter 
switch to BIAS. Adjust Bias Voltage Meter 
Adjust potentiometer 9A1A6R5 to position 
resulting in FAULT DETECTOR meter 
indication in the center of the KEYED 
BIAS shaded area while front door PLATE 
CURRENT meter reads 1.1 AMP. 


7. Depress Exciter AMPLIFIER OFF 
pushbutton, and return CHANNEL GAIN 
RATIO control Al to 100. 


8. Slide chassis assembly 9A1 back 
into cabinet, and secure, 


f. VSWR LIMIT ADJUSTMENT 
PROCEDURE. This adjustment determines 
the reflected RF power limit which, if 
exceeded, will cause a 10 KW PA fault in- 
dication. In the following procedure, the 
VSWR limit is nominally adjusted to trip 
the VSWR fault detector at 1.6 KW average 
reflected power, which allows operation at 
full power into a 4:1 VSWR without tripping. 
If desired, the adjustment optionally may 
be set to trip at any lower reflected power 
level, although unnecessary for transmitter 
protection 


NOTE 


If uncertain of OUTPUT PWR meter 
accuracy, check calibration in par~ 
agraph 5-32 before proceeding. 


1. Connect a 50 ohm, 10 KW RF 
dummy load to 10 KW PA output connector. 


2. Connect a 1000 CPS audio source 
at 0 DBM output level to Exciter audio 
input channel Al. The CW key-down 
audio output of the Keyer unit may be 
used for this purpose, or a separate signal 
generator may be used. Output level does 
not have to be set precisely at the source; 
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it is only necessary to be able to have 
sufficient drive level so the transmitter 
can be adjusted for a specific output level 
in the range from 0 to 5 KW. 


3. Depress Exciter STANDBY push- 
button, and allow for three-minute time 
delay; then depress OPERATE pushbutton. 


4, Set Exciter FREQUENCY KC se- 
lectors to 03600.0 KCS, and set CLASS OF 
EMISSION selector to Al, Fl, F4. Set 
SIDEBAND SELECTOR to USB, and set 
CHANNEL GAIN RATIO control Al to 0. 
Set PEAK/AVG selector on top panel of 
10 KW PA to AVG. 


5. Depress TUNE pushbutton, and 
wait for completion of tune cycle. 


6. Turn up GHANNEL GAIN RATIO 
control Al (and signal source if necessary) 
to obtain 5 KW average power reading on 
OUTPUT PWR meter to ensure that trans- 
mitter operation is normal. 


7, Set 10 KW PA MAN/AUTO selector 
on Monitor/Control assembly to MAN: 


8, Reduce CHANNEL GAIN RATIO 
control Al setting to 1 KW output level. 


9. Depress Exciter STANDBY push- 
button, allow one minute for tube cooling, 
and depress AMPLIFIER OFF pushbutton. 


10, Slide out chassis assembly 9Al, 
and lock. 


WARNING 


Check to make sure set is in 
AMPLIFIER OFF condition, and 
use high voltage shorting stick on 
any exposed terminals under chassis 
assembly before reaching under 
chassis for the following step. 

Note the presence of the 8 KV 
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feedthru capacitor under the front 
of the chassis, and avoid contact 
,during the following procedure, 


li, Locate Directional Coupler assembly 
9A1A2 under 10 KW PA chassis (figure 5-27), 


and rotate reflected power element 180 
degrees, so that directional arrow points 
down. 


NOTE 


Element of Directional Coupler 
which is viewed from rear of 10 
KW PA chassis (with up-pointing 
arrow) is element which normally 
isamples reflected power. For the 
following procedures, the reflected 
power element is reversed in 
direction to sense forward power, 
so that a low forward power signal 
can be used with a matched load; 
thus making higher power oper- 
ation into a special high VSWR 
load unnecessary for calibration. 


12. Defeat interlock switch on air 
exhaust plenum (figure 5-30) by pulling 
plunger straigh out. 


13. Depress Exciter STANDBY push- 
button, and allow for three-minute time 
delay; then depress OPERATE pushbutton. 
Do not depress TUNE pushbutton. Ensure 
that there is no fault condition. Then 
depress STANDBY pushbutton. 


14. Remove cover from 9A1A6 Monitor/ 
Control Assembly, and disable fault sensors 


by pulling out Fault PC Board 9A1A6A3 
(rear~most of three) about an inch. This 
will prevent VSWR fault tripping during 
tune up. 


15. Depress OPERATE and TUNE push- 


buttons. Set the 10 KW PA TUNE PWR 
REQUEST switch to the up position, and 
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wait for TGC stabilization of the tune 
power level (approximately 2.5 KW). 
Turn off TUNE PWR REQUEST. 


16. After removing tune power request, 
the 1 KW output level indication (same as 
step 8) should be obtained using the 15 KW 
REFL range. 


17, Without returning to STANDBY, 
push Fault PC Board 9A1A6A3 back into 
position to allow fault sensor operation for 
following steps. 


18. Slowly increase the setting of 
CHANNEL GAIN RATIO control Al while 
watching 10 KW PA OUTPUT PWR meter 
and FAULT indicator and holding output 
power meter range selector in the 15 KW 
REFL position. Determine power level at 
which VSWR fault sensor trips. FAULT 
indicator should illuminate when power 
level reaches 1.6 KW (or optional lower 
level). 


19. If necessary to reset trip level, 
proceed as follows; Depress 10 KW PA 
FAULT RESET pushbutton. Loosen lock- 
nut on VSWR fault adjust control 9A1A6R4 
(rear of assembly), adjust setting (clock- 
wise to trip at lower power), and tighten 
locknut. Reduce CHANNEL GAIN RATIO 
control Al setting to zero. Then recheck 
trip level by repeating steps 14 and 15, and 
17 through 19, 


20. Replace cover on 9A1A6 Monitor/ 
Control Assembly. 


21, Depress AMPLIFIER OFF push- 
button, turn off PRIMARY POWER circuit 
breaker, and use shorting stick under 
chassis. 


42. Return reflected power element of 


Directional Coupler assembly to its original 
position by rotating 180 degrees, so that 
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directional arrow points upward, as if 
originally did. 


23, Disconnect test equipment, and 
restore transmitter to original operating 
condition. Reset 10 KW PA MAN/AUTO 
selector to AUTO. 


5-29. DC AMPLIFIERS ASSEMBLY 
ADJUSTMENTS. 


5-30, The DC Amplifiers Assembly 9A1A5 
has four adjustments which are made- 
accessible by extending the 10 KW PA 
chassis on iis slides. Adjustment potentio- 
meters are located on the rear of the DC 
Amplifiers Assembly Gigure 5-29). 


5-31, Adpistments should be made only if 
repairs to associated circuits have been 
made or if operational performance indicates 
adjustment is necessary. The four adjusi~ 
ments in this assembly are: 


SAIA5Ri Tune Surveillance Gain 
9A1A5R2 Load Surveillance Gain 
SALASHS Tune Stall Torque Threshold 
GAIA5R4 Load Stall Torque Threshoid 


a. THE FOLLOWING TEST EQUIPMENT 
IS REQUIRED. Multimeter AN/PSM-4B. 


b. TUNE/LOAD SURVEILLANCE GAIN 
ADJUSTMENT PROCEDURE. The automatic 
surveillance feature keeps the output network 
tuned during operation to compensate for 
changing load conditions or component drift 
due to heating. Tune and Load Surveillance 
Gain potentiometers 9A1A5R1i and 9A1LA5R2 
are normally left in the fully counter 
clockwise position. Resetting of these 
potentiometers from full counter clockwise 
is not a normal adjustment, but is may be 
done, if necessary, to reduce the surveil- 
lance gain in the event of servo “creeping” 
ismali~merement retuning of drive 
mechanisms during operation), Turning 
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potentiometers to the extreme clockwise 
position will completely disable the 
automatic tune and load surveillance feature. 


1. Tm the event that creeping is noticed 
during operation, both Surveillance Gain 
potentiometers (@A1ASR1, Tune and 
GAIASR2, Lodd) should be reset slightly 
clockwise as necessary to reduce the gain 
unlll creeping stops. 


2, Gccesionsl servo operation to 
compensate for changing load conditions is 
normal and should not be confused with 
creeping, which is a more constant retuning 
unrelated to the former. The load surveillance 
gain must never be greater than the tune 
surveillance gain or the load servo may "run 
away” toward maximum capacity. The tune 
serve should always be the dominant factor 
in automatic tuning of the oulpul network, 
since if the tune servo does not hold the 
output network in resonance, the load will 
attempt hopelessly to raise the plate impe- 
dance to the proper value. Therefore, if 
the tune surveillance gain is reduced, the 
load surveillance gain must be reduced by 
at least the same amount. 


c. TUNE/LOAD STALL TORQUE 
THRESHOLD ADJUSTMENT PROCEDURE. 
Tune Stall Torque Threshold potentiometer 
9AIA5R3 and Load Stall Torque Threshold 
potentiometer SALA5R4 set the sensitivity 
of the servo amplifier threshold detector 
circuits which sense when the servo motors 
are or should be running. Proper adjust- 
ment is essential to sequencing of alternate 
tune and load serve operation and indicating 
to the tune-up logic circuit when the servos 
are or are not tuning. Adjustments should 
be checked after repair or replacement of 
the threshold detector on the servo amplifier 
assembly or if malfunction is evident. 


if TUNING indicator remains illuminated 
after tune up is commleted, ener lune or 
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load adjustment may be set toolow. If the 
load servo “runs away", the tune adjust- 
ment may be set too high, thus tune servo 
opergiion is nol sensed. Uf premature tune 
up completion is indicated by TUNING indica- 
tor extinguishing before servo has completed 
tuning, the load adjustment may be set too 
high. 


i, Turn off PRIMARY POWER circuit 
breaker on bottom panel of Exciter-i KW 
PA cabinet. 


2. Extend 12 RW PA chassis out on 
ChRASSIS slides and lock, TDefest interlock 
switch on air exhaust pelnum (igure 5-31}. 


3, Connect AN/PSM-4B Multimeter, 
set to 50 VDC range, across load servo 
motor leads at SA7 TRS terminals 3 and 4 
(figure 5-29), 


Do nol attempt io connect meter 
while power is on and be careful 
of leads when power is on during 
tesis, since a shori from elfher 
motor lead to ground cr a short 
across the motor will damage the 
oulpul transistors and the driver 
transistors in the serve amplifier 
cireuilt. 


4, Turn on PRIMARY POWER circuit 
breaker. 


5. Turn the variable load control 
SAGRi Gigure 5-25} manually to generate 
a driving vollage of 14 volis bebween the 
motor lermingis. 


6, Adjust Load Stall Torque Threshold 
SAIASR4 so thal TUNING indicater on front 
of assembly just turns on. 


7. Check both directions of rotation, 
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reversing the polarity of the AN/PSM-4B. 
The TUNING indicator should illuminate 
at an indication of 14 + 0.5V Readjust 

Ho necessary. 


& Torn off 28V cireuit breaker on 
bottom panel of 10 KW PA. 


9, Reconnect AN/PSM-4B test leads 
to SAITB? terminals 3 and 4 (une motor 
leads). 


if. Yurn on 28V circuit breaker, 


il, Turn the variable tune control 
SAIATRI (figure 5-29) manually to generate 
a driving voltage across the motor terminals 
of 11 volts. 


iz. Adjust Tume Stall Torque The 
9AIA5R3 so that TUNING indicator just 
turns On. 


13, Check both directions of rotation as 


in step 7, except using a 11 + 0.5V indica- 
tion. 


i4, Purn off 28Y cirenif breaker, end 
depress Exciter AMPLIFIER OFF push- 
button. 


25, Disconnect test leads, and place 
chassis back in cabinet. 


28, Turn on 28Y cireult breaker, and 
depress Exciter STANDBY pushbutton. 
After three-minute time delay, depress 
OPERATE pushbutton. 


i?. Check for proper automatic tuning 
by operational checkout of tume cycle at 
2 MCS, 16 MCS, and 29.9999 MCS. 
Correct operation is indicated by completion 
of tune cycle as noted by having the TUNING 
indicator on the 10 KW PA extinguish. 
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NOTE 


Adjustments are set according to 
voltages across motors which are 
determined empirically at the 
factory to be the voltages at which 
motors will no longer rotate with 
the frictional load of the capacitors 
and drive mechanisms, After ad- 
justing by this method, it may be 
necessary to make slight readjust- 
ments to compensate for a difference 
im friction In your unil.* However, 
if moter stalling occurs at higher 
than 17 volis, the drive assembly 
should be checked for damage or 
lubrication to determine the cause 
of the added friction. 


U high friction is suspected, the 
iordue required to turn the motors, 
orivyes, and capacitors may be 
checked, “The motor, drive, and 
tune capacitor GAICe should 
require no more than 20 oz. in. 
The motor, drive, and bola ioad 
eapeciiors SAIC4 snd SAIC6 
should require no more than 

25 oz. in, total. (The motor 
should supply 35 og. in. with full 
Z8Y drive applied, > 


*To check the actual motor stalling 
yoltage, proceed as follows: 


i8, Depress Exciter STANDBY push- 
button, and change Exciter frequency to 
pul trans milter into preposition mode. 


i8, Connect mullimeter across thé 
respective motor leads (9@A1TB7 or TBS~ 
termingis 3 and 4). 


20, Turn the manial timing knob until 
restoring torque is fell. “Then slowly 
ease beck, allowing the motor to return 
to null position. Note the voltage across 
the motor after your hand is removed. 


21. To find the worst case stall 
yoltage, the above steps must be repeated 
several times and at various frequencies 
i2, 16, and 29.899 MC), 


22, The stall torque threshold can then 
be set to a voltage about 0.5V higher than 
the maximum stall voltage found empirical- 
ly above, 


5-32, PEAK/AVERAGE DETECTOR 
ASSEMBLY ADJUSTMENTS. 


5-33. The peak/average detector assembly 
has four adjustments, which are accessible 
from uncer the front of the assembly 

(igure 5-31) without extending the chassis 
out on its slides, 


5-34. Adjustments should be made only if 
fensire io asso0ciaied circulis have been 
made or ii meter calibration is found to 

be in error when compared io 2 known 
Standerd,. Dre four adiusiments in the 
assembly are: 


SALAIRE Forward Calibrate 
SALATRE Reftiected Calibrate 
SALATRS Meter Zero 
SALAIRA Peak Callorate 


5-35. The forward and reflected calibrations 
affect both peak and average power readings. 
The meter zero adjustment affects only the 
average readings, and ihe peak calibration 


aifects only peak readings. Whenever adjust- 


ments are made, it is good practice to perform 
all four adjustments; thus, a single procedure 
is provided, 


a. THE FOLLOWING TEST EQULPMENT 


i, Calorimeter @0 KW, 50 ohm dummy 
load with calibrated power meter) Electro- 
impulse Corp, model CPM-lGK or equivient. 
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NOTE 


lf a calorimetric power meter is 
not available, a VIVM (1P410B) 
with a 100:1 capacity divider 

probe (7P10040A) may be connected 
to the RF output of the IOKW PA 
along with a 50 dummy load by 

use of a T-connector. The power 
output is read in voltage from 

the following relationship: 


2, AF Signal Generator, SG-376/U 
(Keyer uit may be used as a substitute). 


b. TO ADJUST THE PEAK/AVERAGE 
DETECTOR, PROCEED AS FOLLOWS 


1, Depress AMPLIFIER OFF push- 
puiton. 


2. Connect calorimeter (or substitute) 
to 10 KW PA RF output connector. 


3, Connect a 1000 CPS audio source, 
at 0 DBM ovtput level, to Exciter audio 
input channel Al. The CW key down audio 
output of the Keyer unit may be used for 
this purpose, or a separate signal gener~ 
ator may be used. Output level does not 
have.to be set precisely; it is only neces~ 
sary to provide sufficient drive level to 
allow transmilter ouipul io be sei io any 
level up to its rated output. 


4, Check OUTPUT PWR meter for 
mechanical zero, and adjust meter zero 


screw if necessary. 


5, Momentarily depress Exciter 
STANDBY sushbution. 


6. Loosen locknuts on the four peak/ 
average detector controls. 
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7. Set PEAK/AVG selector (figure 
5-30) to AVG. Hold output power meter 
selector inthe 1.5 KW REFL position; 
and check OUTPUT PWR meter indication. 


8. Adjust meter zero control BALAIR3 
for exact zero indication if necessary. 
Then tighten locknut, and check indication, 


&, Set Exciter PREQUENCY KC se- 
lectors £6 23600,0 RCS: set CLASS OF 
EMISSION selector to Al, Fi, P4; and set 
sideband selector to USE, Set CHANNEL 
GAIN RATIO control Al te 8. 


10, Momentarily depress Exciter 
OPERATE pushbution and then the TUNE 
puBhbulion 


Li, Slowly increase CHANNEL GAIN 
RATIO control Al setting to obtain 3.0 KW 
(386 volts RMS output reading on calorimeter 
for other RMS power standard). Allow 
sufficient time for calorimeter to stabilize 
io avoid application of excessive drive. 


iz, With ouloul power meter selector 
in 15 KW FWD position loosen locknut and 
adjust forward calibrate control 9AIAIRI for 
exact 3.0 KW indication on the 10 KW PA 
OUTPUT PWR meter. Then tighten locknut, 
ang recheck indication. 


18, Set PEAK/AVG selector to PEAK 
loosen locknut and adjust peak calibrate 
eonivrc)| SALATR4 for 3.0 KW indication on 
OUTPUT PWR meter. Then tighten locknut, 
and recheck indicstion, 


i4, Depress Exciter STANDBY push- 
button, and allow one minute for cooling; 
then depress AMPLIFIER OF F pushbutton. 
Turn off PRIMARY POWER circuit breaker 
on bottom of Exciter-1 KW PA cabinet. 


LS, Extend 16 KW PA chassis S472 on 
HS Slides. 
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WARNING 


Check to make sure primary power 
is off, and use high voltage shorting 
stick on any exposed terminals 

under chassis before reaching under - 
chassis for the following step. 

Note the presence of the 8 KV feed- 
thru capacitor under the chassis 
(figure 5-28). 


16, Locate Directional Coupler Assem- 


bly 9A1A2 under 10 KW PA chassis 
(figure 5~28), and rotate reflected power 
element 180 degrees, so that arrow points 
down, 


NOTE 


1, Element of Directional Coupler 
which is viewed from rear of 
10 KW PA chassis (with up~ 
pointing arrow) is element which 
normally samples reflected power. 
for the following steps, the re~ 
flected power element is reversed 
in direction to sense forward 
power so that a low power forward 
signal can be used with a matched 
load to simulate reflected power, 
rather than using high power with 
a special high VSWR load. 

2. The calibration procedure requires 
power levels which would trip the 
VSWR fault detector when the 
directional coupler element is 
turned around. Refer to VSWR 
limit adjustment procedure (para- 
graph 5-28 f. and set the 
VSWR limit adjustment fully 
counterclockwise. After 
completing meter adjustment, 
reset VSWR limit adjust control 
to the required trip level. 


17. Slide 10 KW PA chassis back into 
cabinet. 
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18. Set Exciter CHANNEL GAIN 
RATIO control Al to 0, 


19. Turn on PRIMARY POWER circuit 
breaker on the bottom of the Exciter-1 
KW PA cabinet. Allow for three-minute 
time delay; then depress OPERATE and 
TUNE pushbuttons. 


20, Slowly increase CHANNEL GAIN 
RATIO control Al setting until a 1.5 KW 
(275 volts RMS) indication is obtained on 
calorimeter (or other RMS power standard). 
Allow sufficient time for calorimeter 
stabilization as power is increased. 


21, Hold output power meter selector 
in 1.5 KW REFL position loosen locknut 
and adjust reflected calibration control 
9A1A1R2 for a 1.5 KW indication on the 
10 KW PA OUTPUT PWR meter. Then 
tighten locknut, and recheck indication. 


22. Depress Exciter STANDBY push- 
button. Allow one minute for cooling, and 
depress AMPLIFIER OFF pushbutton. 
Then turn off PRIMARY POWER circuit 
breaker on bottom of Exciter-1 KW PA 
cabinet. 


23, Extend 10 KW PA chassis on its 
slides. 


WARNING 


Check to make sure primary power 
is off, and use high voltage shorting 
stick on all exposed terminals 
before reaching under chassis in 
the following step. 


24, Locate Directional Coupler Assem~ 
bly reflected element (rear element), and 
rotate element 180 degrees -~- back to its 
original direction (arrow pointing upward). 
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25, Disconnect test equipment, and 
restore transmitter to original operating 
condition. 


NOTE 


If it is desired to check forward 
power calibration at full power, 
leave calorimeter connected, 
Bridge 1000 CPS audio signal into 
both Exciter audio channels Al and 
Bl, Set the Exciter for (2) ISB, 
SSB ( o ) operation, and use 
CHANNEL GAIN RATIO controls 
and signal generator SG-376/U out- 
put control to slowly increase levels 
to exactly 5000 W indication on 
calorimeter and a proper two-tone 
envelope pattern on an oscillo- 
scope connected to 10 KW PA 
OUTPUT MONITOR connector. 

Be sure to allow sufficient time 
for calorimeter stabilization as 
power is increased to avoid over- 
driving the transmitter before 
power meter on the 10 KW PA 
should read 5 KW + 500 W on AVG 
and 10 KW + 1 KW on PEAK. 


5-36. TRANSMITTER GAIN CONTROL 
ADJUSTMENT. 


5-37. The TGC system automatically sets 
the gain in the Exciter to provide proper 
drive to the 1 KW PA and 10 KW PA units. 
The two controls which are adjusted in the 
following procedure are the TGC control 
and the PWR control. Both are located in 
the Exciter unit. The TGC control sets 
the TGC circuit null point with respect to 
the TGC signal received from the 1 KW 
PA TGC-PPC circuit during tune-up 
(approximately 4V). The PWR control 
sets the maximum drive available with 
the TGC system at full gain. 


5-38, Circumstances which might require 
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adjustments to be made include changing 
Exciter unit, repairing the Exciter TGC 
circuit or RF circuits in the RF path after 
the TGC gain control, repairing or 
replacing TGC-PPC circuit in the 1 KW 
PA, or repairing or changing 10 KW PA 
directional coupler assembly or meter 
amplifier assembly. 


5-39, In addition to affecting the power level 


during tune-up, the TGC control adjust- 
ment also affects the level of the final 
transmitted signal with respect to the 
point at which PPC should take affect. 
Thus, if set too low, the peak envelope 
power of the transmitter signal after tune 
up will always be lower than the PPC 
level (10 KW). If set too high, PPC will 
be constantly working to reduce the signal 
~ - not just on peaks, and even less than 
full input audio signals will drive the 
transmitter to the PPC level. The desired 
setting results in a safe tune power level 
(2500 watts) and desired PPC action 
during transmission. 


5-40. The PWR control is adjusted, atter 
the TGC control, so that the power level 
available with TGC motor run up to its 
maximum gain position is just over the 
level required for the frequency with the 
lowest gain in the overall transmitter. 
This is normally 15 MCS; so that frequency 
is used for adjustment of the PWR control. 
The procedure forces the TGC circuit to 
remain at full gain, while the PWR control 
is being set to a level. just over that 
required for normal tune-up. After the 
adjustment is made, the TGC circuit 
operates near the full gain end of its 

range on subsequent tune cycles. Thus, 

if a malfunction of the TGC system or the 
output of the transmitter ever occurs and 
the TGC circuit in the Exciter doesn't 
receive the TGC voltage it expects, the 
drive to the 1 KW PA and 10 KW PA is not 
much higher than necessary for normal 
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operation, With the PWR control left wide 
open, the TGC clreuit would otherwise 
raise the drive level considerably under 
such conditions. 


a. THE POLLOWING TEST EQUIP- 
MENT IS REQUIRED, Non-inductive 
alignment tool, JFD #5284, 


GAIN CONTROL, PROCEED AS FOLLOWS: 


i, Depress Exciter AMPLIFIER OFF 
pushbulion. 


2, Loosen Exciter front panel captive 
Screws, and pull Exciter chassis out on 
Slides. 


3. Set Exciter PWR control on inside 
top sub-panel to maximum clockwise. 
Set all CHANNEL GAIN RATIO controls 
on front panel to 0. 


4, Check 1 KW PA front panel 
control to ensure tial H is st maximum 
clockwise, 


5. Depress Exciter STANDBY push- 
button, and allow for three~minute time 
delay; then depress OPERATE pushbutton. 


6, Set Exciter FREQUENCY KC se~ 
lectors for 04,000.0 KC operation, Set 
class of emission selector to A2, ASe. 


7. Depress Exciter TUNE pushbutton. 
After tuning, tilt Exciter chassis up to 
expose winderside. 


8, Set 10 KW PA MAN/AUTO se- 
lector to MAN, and set TUNE POWER 
request selector to the up (on) position, 


3, Locate the TGC module in the 
right hand rear corner of the underside 
of the Exciter. Remove its cover, and 
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find the TGC adjustment potentiometer 
in the lower right corner Insert a JFD 
#5284 alignment tool in the slot of the 
potentiometer. Adjust the potentiometer 
for a 2500W indication on the 10 KW PA 
OUTPUT PWR meter. 


POWER REQUEST selector, and set MAN/ 
AUTO selector to AUTO. 


ii, Reinstall the cover on the TGC 
Module in the Exciter, 


i2. Rotate Exciter to expose top con- 
trols at a 45 degree angle. 


i3. Set Exciter FREQUENCY KC se- 
lectors to 15,000.60 KCS, 


i4, Depress Exciter TUNE pushbutton, 
After tuning, the transmitter output 
power should be approximately 2.5 KW. 


15. Set PWR control at top sub-panel 
of Exciter to full counterclockwise, The 
transmitter output should be greatly 
reduced, 


16. Set 10 KW PA MAN/AUTO selector 
to MAN, and turn on TUNE POWER 
REQUEST switch. 


i7, Depress Exciter TUNE pushbutton. 
The TGC moter should run to its maximum 
gain limit in a futile effort to provide full 
tune power drive, 


i8, Turn PWR control on Exciter sub- 
panel slowly clockwise until the 10 KW PA 
OUTPUT METER indication reaches 
approximaiciy 2.0. KW. Do not exceed 
2.5 KW so that the TGC motor stays at its 
MSRLMUM Sain position, 


i9, Reset 10 KW PA MAN/AUTO se- 
lector to AUTO, and turn off TUNE POWER 
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REQUEST selector. “The Exclier READY 
indicator should be iiuminated. The io 
KW PA outpul should be gbout 2 RW. 


CAUTION 
An 8 RW singié-tone Signal exceeds 


ine conmiinucus 5 KW average rating 
power of the transmitter, The ad- 
fustiient should be made quickly 


and the TUNE pushbutton should 
be depressed as sooa 28 possible 


yer level. High 
geration should 
longer then two 


to reduce the poy 
average power o 
nol be sustained for 
20. Turn Exciter PWE conitoal clockwise 
unlil 1G KW PA ouinut cower reacnes § EW. 
Phes imimecdigiely depress Exciter TUNE 
pushbutton. 


NOTE 


After retuning, the transmitter 
should return to the air with a 
power level of about 2.5 KW. 
Turning the PWR control up without 
retuning, as was done, allows the 
TGC system to compensate only 
aiter anew Lune cycle. 


Zi, Depress Exciie STANDBY push—- 
bution. . 
§-41, “The following procedur © pr rovides 


proper limiiine levels for the peak power 
control function of the transmitter so the 
RF oitoul is maintained al the proper level 
and the equipment is protected fram being 
overdriven. 


a. THE FOLLOWING TEST EQULP- 
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Electronic Multimeter AN/USM-116. 
RF Cable Adapter UG-1447/USM-117. 
AF Signal Generator SG-376/U. 


b. TO ADJUST THE PEAK POWER 
CONTROL, PROCEED AS FOLLOWS: 


i, Connect dummy load to output of 
LG RW PA G1P cuimil connector), 
2 


aed 


Set internal Power Set control 
GATRI2) to its fully CW position. 


3. Set External Power Set fontro: 
GLAITRI1) to its fully CW position. 


4, Connect SG-376/U through audio 
distribution panel ico channel Al input 
of Exciter. Set 8G-376/U for mimimum 
oulpul al frequencies of L000 and 1625 


WARNING 


ang 460 VAC are 
will the LEW PA when 
the system is o operating. Refer to 

NAVSHIP PS O96 7-000-0000 Elec~ 
tronics Installation and 3 Mainte- 
nance Book High-Volage 
Acvuistmient Procedures before 
proceeding, 


present © 


a 


Bs 
screws, 


“Loosen IKW PA front panel captive 


6. Defeat two interlock switches by 
pulling phinger straight out. Check 
LEW PA front PWR control to ensure 
thet itis al maximum clockwise, 

7. Depress Exciter STANDBY push- Nat 
button, and allow three minutes for 
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warmup; then depress OPERATE push- 
button. 


8, Depress Exciter TUNE pushbutton, 
and allow for tune up. 


9. Carefully increase output levels 
of two tones at the SG-376/U in equal 


amounts until the 10 KW PA OUTPUT PWR 
meter indicates just over 10 KW output. 


10. Slowly turn 1KW PA External Power 
Set control (LA1R11) counterclockwise 
until OUTPUT PWR indication drops to 
10 KW. Tighten locknut. 


11, Check transmitter at various - 
frequencies throughout the 2-30MC 
range to ensure that power limiting | 
occurs at 10KW as drive is gradually ~~ 
increased from a low level as in step 


(9). 


12. Depress Exciter AMPLIFIER OFF 
pushbutton. : 


138, Slide 1 KW PA chassis into case, 
and secure. 


14, Disconnect SG-376/U. 
5-43. REPAIRS. 


5-44, The following paragraphs give the 
removal and replacement instructions 
necessary for maintenance ofthe 1 KW 
PA, 1-KW Power Supply, 10 KW PA, and 
I. Box. Note that any procedures which 
require test equipment usually available 
only at a depot or depot level maintenance 
personnel are given in Overhaul and 
Repair Manual NAVSHIPS 0967-293-0060. 


5-45. CIRCUIT BOARD EXTRACTORS, 


5-46, There are three printed circuit 
boards enclosed within assembly 7A1A1 of 
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i, Box. To extract any of these circuit 
boards, loosen two captive screws on left 
and right hand flanges, and swing assembly 
7A1AI1 up on its hinge to gain access to 
internal circuit boards. Use extractor 
levers provided on each circuit board to 
remove the board from its mounting. 


5-47. When using extractor levers to 
remove I. Box, 1 KW PA, or 10 KW PA 
circuit boards, use levers simultaneously 
and apply equal extracting force on both 
levers to prevent binding of circuit boards 
due to tilting. Binding may damage board 
or socket connections. Similar precaution 
should be given to reinstallation. Be 
careful not to damage connector or break 
keys. 


5-48. CIRCUIT BOARD PARTS 
REPLACEMENT. 


5-49. When working with printed circuit 
boards, special handling and repair 
procedures described in Electronics 
Installation and Maintenance Book, 
NAVSHIPS 0967-000-0160, should be used 


to avoid damage and facilitate parts replace- 
ment, 


5-50. PRIMARY INPUT AUTOTRANS- 
FORMER REPLACEMENT. 


5-51. The input autotransformer which 
receives the primary power input to the 
AN/FRT-84(¥) is bottom mounted in the 
Exciter-1 KW PA cabinet. It is remove- 
able through the rear door of the cabinet 
as follows. : 


NOTE 


This autotransformer is a 250- 
pound part, and will require two 
men and mechanical lifting 
assistance to remove if from 
the cabinet. 
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a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off external primary 
power io the equipment. 


CAUTION 


Turn off primary power at facility 
power panel and red tag so nobody 
will inadvertently turn power on 
until work is completed. 


b. Open front door; remove circuit 
breaker panel and lay carefully forward 
without disconnecting wiring. 


c. Tag and remove the wires leaving 
the front of autotransformer. 


d. Remove the two mounting bolts, 
accessible from the front, that attach 
the autotransformer to cabinet base. 


e. Open rear door; remove cover 
protecting rear autotransformer. 


f. Tag and remove wires leaving 
terminal strip on rear of autotransformer. 


g. Remove the two remaining mounting 
bolts aftaching autotransformer to cabinet 
base. 


h. Carefully guide and lift out auto- 
transformer through rear of cabinet with 
suitable lifting equipment. 


i.. Replace autotransformer in 
reverse order. 


j. Check tap connections as per para- 
graph 2-28. 


5-52. i KW POWER SUPPLY TRANS- 
FORMERS. 


5-53. Hf either 1 KW Power Supply trans~ 
former, 2A2T1 or 2A2T2 requires replace- 
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ment, the complete transformer/case 
assembly must be replaced. Remove com- 
ponents from the old transformer/case 
assembly and install them on the new 
assembly, 


5-54, 1 KW PA PANEL-MOUNTED PARTS. 


5-55. Electrolytic capacitors 1A1C29, 
1A1C30, and 1A1C21, along with drive 
chain and 1 KW PA front panel parts, are 
more easily accessible if the front panel 
is leosened. This panel is secured by 
three screws on each side and one center 
screw. To allow some movement of the 
panel, remove the top two screws on each 
side plus the center screws. Loosen, but 
do not remove bottom screw on each side; 
panel can now be tipped forward slightly 
to improve access to parts. : 


CAUTION 


If all six panel screws are removed, 
panel will hang by interconnecting 
wires and chain; damage to these 
items may result. 


5-56. 1 KW PA FINAL TUBE SOCKET 
ACCESS. 


5-57. The brief procedure outlined here 
will aid in gaining access to tube socket 
assemblies of 1 KW PA final amplifier 
tubes 1AIV1 and 1AlV2. 


a. For repairs affecting tube sockets, 
remove tube 1A1V1/1A1V2 (paragraph 
5-58). 


b. Remove driver tube assembly 1A1Ali 
{steps a through f of paragraph 5-60), 


c, Hemove driver transformer assem- 
bly 1A1A4 (paragraph 5-64). 


d. Remove chassis bottom plate (9 screws). 
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c, Remove driver transformer assem~- 
bly 1A1A4 (paragraph 5-64). 


d, Remove chassis bottom plate 
(9 screws). 


e. Swing bottom plate out of way 
(wires need not be unsoldered). 


f. Capacitors 1A1C59 and 1AiC60 may 
be removed if required to gain desired 
parts access. 


5-58. 1 KW PA FINAL AMPLIFIER TUBE 
REPLACEMENT. 


5-59. To replace either final amplifier 
tube in the 1 KW PA, proceed as follows: 


WARNING 


Lethal RF and DC voltages exist 

at the various tube terminations 
and connection points. Before 
proceeding, check to ensure that 
the equipment is completed de- 
energized and secured at the 
source; then short all accessible 
terminals to chassis ground with 
the shorting stick, Refer to 
NAVSHIPS 0967-000-0000 
Electronics Installation and Main- 
tenance book, High-Voltage Adjust- 
ment Procedures before continuing 


a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off external primary 
power to the equipment. 


CAUTION 
Turn off primary power at facility 
power panel and red tag so nobody 


will inadvertently turn power on 
until work is completed. 


b. Loosen front panel captive screws 
and slide out chassis. 
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c. Remove protective cover from 
over top of tubes at rear of chassis 
(10 screws). 


d. Use shorting stick to short top 
terminal of tubes to ground. 


e. Carefully release tube clamp and 
lift clamp off tube. 


f. Without lifting, carefully rotate tube 
counterclockwise for approximately sixty 
degrees, until tube is free in socket. 
(Further tube rotation. will be prevented 
by a hidden pin on bottom of socket.) 


CAUTION 


When lifiting the tube out of the 
socket, proceed slowly. If the 
tube catches, "rock" the tube 
gently to free it. Excessive force 
can damage the tube and the socket 
contacts. 


g. Lift tube straight up from socket 
and set it aside. 


NOTE 


Before replacing tube 1A1VI or 
1Ai1V2, carefully inspect tube 
contacts on the tube and in the 
tube socket for signs of damage, 
or for signs of arcing which 
could indicate loose or improper- 
ly meshing contacts. 


h. To start tube installation, observe 
guide pin in hole in base of tube and orient 
tube so that guide pin mates with one of the 
slots in center guide post in tube socket, 


i. Gently lower tube over guide post 
and into socket until tube touches bottom. 


j. Carefully totate tube clockwise. 
Tube should rotate approximately sixty 
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degrees, with moderate mechanical resis~- 
tance as contacts mesh, until a hidden pin 
prevents further rotation. 


k, Place tube clamp over tube end, 
and lock, Check connection braid at 
both ends for tightness. 


l. Replace protective cover over tubes 
LAIVI and 1ALV2, and secure, 


m. Move plugs 1A1P6 and 1A1P7 
(screen voltage connectors for tubes 
1A1V1 and 1A1V2), to jacks 1A1J8 and 
LAI1J9 igure 5-7). 


n. [f tubes are being replaced after 
1000 hours of operation, as indicated by 
PLATE elapsed time meter on I, Box, 
note time to determine when next replace- 
ment is due, 


o. Refer to paragraph 5-14 and per- 
form the complete screen voltage and 
control grid bias adjustment for tubes 
LALV1 and 1AI1V2, 


5-60. 1 KWPA DRIVER AMPLIFIER 
TUBE REPLACEMENT. 


5-61. To replace either driver amplifier 
tube of the 1 KW PA, proceed as follows: 


WARNING 


Lethal RF and DC voltages exist 

at the various tube terminations 
and connection points. Before 
proceeding, check to ensure that 
the equipment is completed de- 
energized and secured at the 
source; then short all accessible 
terminals to chassis ground with 
the shorting stick. Refer to 
NAVSHIPS 0967-000-0000 
Electronics Installation and Main- 
tenance book, High-Voltage Adjust- 
ment Procedures before continuing 
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a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on bottom panel of Exciter- 
1 KW PA cabinet. 


CAUTION 


Turn off primary power at facility 
power panel and red tag so nobody 
will inadvertently turn power on 
until work is completed. 


b. Loosen front panel captive screws 
and slide out chassis. 


c. Tilt chassis to expose underside 
lock, 


d. Remove shield from over terminal 
board LAIAITBI1 on bottom of driver tube 
assembly (figure 5-8). 


e, Remove wires from terminal board 
1AIAITBI, 


CAUTION 


When removing the driver tube 
assembly, avoid using excessive 
force to prevent damage to the 
spring contacts located between 
driver tube assembly 1A1A1 and 
driver transformer assembly 
1AIA4, 


f. Loosen two captive screws and 
carefully lift driver tube assembly out 


from chassis. 


g. Release tube clamp on tube to be 
removed. 


CAUTION 


Be careful to avoid damage to 
nearby capacitors. 
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h. Place a blunt tool against base of 
tube through underside of socket and push 
tube out. Prepare to catch tube when it 


suddenly pops out, as these tubes fit very 
tightly in their sockets. 


i. To start tube installation, orient 
tube to properly align pins, and plug into 
socket. 


j. Engage tube clamp and lock. 
CAUTION 


While installing the driver tube 
assembly, observe that the spring 
contacts located between driver 
tube assembly 1A1A1 and driver 
transformer assembly 1A1A4 mate 
properly to avoid damage. 


k. Carefully guide driver tube assem~ 
bly into position on bottom of main chassis 
and secure. Ensure that edges of driver 
tube assembly mate properly with their 
slots in main chassis. 


1. Reconnect wires to terminal board 
1AIAITBI and replace its shield. 


m. Perform driver tube bias adjust- 
ment, paragraph 5-12). 


5-62, 1KW PA FINAL TRANSFORMER 
ASSEMBLY REMOVAL AND REPLACE- 
‘MENT. 


5-63. The following procedure allows 
removal and replacement of Final Trans- 
former Assembly 1A1A2 for inspection, 
minor repairs, or replacement. Major 
repairs, such as switch or coil repair or 
replacement or switch coupling alignment, 
require special procedures which are done 
at depot level maintenance facilities, 
using Overhaul and Repair Manual, 
NAVSHIPS 0967-293-0060, After repair 
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or when installing a replacement assembly, 
realignment must be performed with the 
assembly in the unit (paragraph 5-19). 


WARNING 


Lethal DC voltages may remain 

due to charged filler capacitors. 
Before proceeding, check to be 

sure that equipment is.completely 
de-energized, With final tube 

cover removed, short all accessible 
terminals te ground with the shorting 
stick, Refer to NAVSHIPS 0967- 
000-0000 Electronics Installation 
and Maintenance Book, High- 
Voltage Adjustment Procedures, 
before continuing, 


a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on bottom panel of 
Exciter-1 KW PA Cabinet. 


b. Loosen front panel screws, and 
slide out chassis. 


c, Remove protective cover from over 
top of final tubes at rear of chassis (10 
screws, figure 5-8). 


d. Use shorting stick to ground top 
terminal of tubes. 


e. Disconnect LA1A2P1 at VSWR bridge 
(figure 5~7), and unscrew and free cable 
clamp at bottom of left side plate adjacent 
to VSWR bridge. 


f. Disconnect lead from final tube 
compartment at terminal on contact block 
at the front 6f the compartment. 


g. Insert long screwdriver through 
each of four clearance holes; and after 
carefully engaging screwdriver in slot 
of captive screw (not caught on adjacent 
components}, loosen each screw. 
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h. Loosen pan head screws (2) holding 
left and right hand "L" brackets. 


i. Bend stiff wire to fabricate a 
pulling tool with hooks to insert into two 
opposite screwdriver clearance holes. 
Lift assembly straight out while freeing 
coaxial cable grommet on left side 
partition. 


j. To reinstall assembly, orient as 
shown in figure 5-7, carefully lower into 
compartment, and engage locating pins. 


k. Reverse steps c through i to secure 
and reconnect assembly. The two "L" 
brackets on each side (step h) should be 
positioned with one inside and one outside 
the partition as shown in figure 5-7. 
Tighten screws with brackets snug against 
partition. 


l. Refer to paragraph 5-19 if 
realignment is necessary. Otherwise slide 
chassis into case and secure. 


m. Activate the set to standby, and 
votate the 1 KW PA FREQUENCY MEGA- 
CYCLES selector several times. Then 
reset it to AUTOMATIC. 


NOTE 


Coupling pin on Transformer As- 
sembly will engage coupling on 
Transmission Assembly during 
first full rotation of bandswitch 
motor. 


5-64, 1 KW PA DRIVER TRANSFORMER 
ASSEMBLY REMOVAL AND REPLACE- 
MENT. 


5~65, The following procedure allows 
removal and replacement of Driver Trans- 
former Assembly 1A1A44 for inspection, 
minor repairs, or replacement. Major 
repairs, such as switch or coil replacement 
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or switch coupling alignment, require 
special procedures which are done at 
depot level maintenance facilities, using 


Overhaul and Repair Manual NAVSHTPS 0967- 


293-0060. After repair or when installing 

a replacement assembly, realignment must 
be performed with the assembly in the unit 

(paragraph 5-19). 


WARNING 


Lethal DC voltages may remain due 
to charged filter capacitors. Before 
proceeding, check to be sure that 
equipment is completely de- 
energized. Refer to NAVSHIPS 
0967-000-0000 Electronics 
Installation and Maintenance Book, 
High Voltage Adjustment Procedures 
before continuing. 


a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on bottom panel. . 


b. Loosen front panel screws, and 
slide out chassis. Tilt chassis up 90 
degrees to expose underside. 


c. Disconnect six wires from terminal 
board IALA4TBI1 on the bottom of the 
assembly (Figures 5-8 and 5-14). Tag 
wires corresponding to the number of the 
terminal from which the wire was removed, 


d. Loosen two captive screws and 
carefully remove assembly. 


CAUTION 


Avoid using excessive force to pre~ 
vent damaging contact fingers on the 
side of the assembly. 


e. To reinstall assembly, orient it 


with the terminal board toward the rear 
of the chassis, and carefully set it in the 
chassis. As it slides into position engage 
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two locating pins on the transmission 
assembly. Avoid excessive force to 
protect contact fingers. 


f. Secure assembly with the two 
captive screws. 


g. Reconnect wires to terminal board 
LAIA4TBI1 according to tags previously 
attached in step c. 


h, Refer to paragraph 5-19 if re- 
alignment is necessary. Otherwise tilt 


' chassis back to horizontal, slide in case, 


and secure, 


i. Activate the set to standby, and 
rotate the 1 KW PA FREQUENCY MEGA- 
CYCLES selector several times. Then 
reset it to AUTOMATIC. 


NOTE. 


Coupling pin on Transformer As~ 
sembly will engage coupling on 
Transmission Assembly during 
first full rotation of bandswitch 
motor. 


5-66, 1KW PA DRIVE CHAIN 
REPLACEMENT, 


5-67. To replace the drive chain of the 1 KW 


PA frequency~select mechanism, proceed 
as follows. (all control, indicator, and 
connector references apply to 1 KW PA 
unless otherwise specified. ) 


WARNING 


Lethal RF and DC voltages exist at 
the various tube terminations and 
connection points. Before proceed- 
ing, check to ensure that the 
equipment is completely de- 
energized and secured at the source; 
then short all accessible terminals 
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to chassis ground. Refer to 
NAVSHIPS 0967-000-0000 Elec- 
tronics Installation and Maintenance 
Book, High-Voltage Adjustment 
Procedures before proceeding. 


a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on bottom panel. 


b. Loosen front panel captive screws 
and slide out chassis. 


ec. Tilt chassis to expose underside 
lock. 


d. Loosen (but do not remove) two 
Phillips-head screws which secure drive 
chain bracket to chassis (figure 5-8). 


e, Return chassis to horizontal 
position; lock. 


f. Loosen front panel assembly by 
removing center screw and two screws on 
each side at top. Bottom screws on each 
side should be loosened but not removed. 
Front panel can now be tipped forward 
slightly to aid in chain removal/replace- 
ment. 


g. Remove damaged chain. 


h. Loosen two Allen-head set screws 
on FREQUENCY MEGACYCLES dial 
sprocket directly behind front panel 
(figure 5-7) so that sprocket rotates freely 
on shaft. 


CAUTION 


When tilting chassis up or down 
during chain installation, move the 
chassis slowly and with care to 
avoid damaging the loosely secured 
front panel. 
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i. Thread new chain around motor 
drive sprocket on motor 1A1B2, over 
sprockets on drive chain bracket, and 
around chain sprocket on FREQUENCY 
MEGACYCLES dial. Arrange chain so 
that ends meet fer connection just behind 
drive chain bracket, underneath chassis 
(Lilt and lock chassis as necessary). 


CAUTION 


Excessive pressure when con- 
necting the chain ends will crush 
the chain. 


j. Connect two ends of chain by 
inserting connecting link into split sphere 
and gently closing sphere around line with 
a small pair of pliers. 


k. Tip front panel back into position 
and secure with screws loosened and 
removed in step f. 


1. Ensure that drive chain is properly 
engaged in all sprockets, then use a 
serewdriver to push drive chain bracket 
toward front panel to take up slack in 
chain. Apply light tension to hold bracket 
in place while tightening two Phillips-head 
serews which secure bracket. 


m, Check chain tension. Chain should 
have just enough tension to eliminate slack, 


CAUTION 


Excessive tension on the drive 
chain will cause excessive wear. 


n, Lock chassis in horizontal position. 
o. Manually rotate dial behind FRE- 
QUENCY MEGACYC LES window until 


one set screw is accessible, 


p. Defeat two interlock switches on 1 
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KW PA by pulling plungers straight out. 


q. Turn on PRIMARY POWER circuit 
breaker on bottom panel. 


yr. Depress Exciter STANDBY push- 
button. 


s. Set 1 KW PA FREQUENCY MEGA- 
CYCLES selector to frequency band 
indicated in center FREQUENCY MEGA- 
CYCLES window. The 1 KW PA will 
automaticallytine. 


t. Depress Exciter AMPLIFIER OFF 
pushbutton. 


u. Carefully rotate dial behind FRE- 
QUENCY MEGACYCLES window, until 
numbers corresponding to setting of 
FREQUENCY MEGACYCLES selector are 
located in center of window. 


v. Tighten allen-head set screw which 
is accessible on dial behind FREQUENCY 
MEGACYCLES window. 


w. Depress Exciter STANDBY push- 
button. 


x. Set FREQUENCY MEGACYC LES 
selector in each position except AUTO- 
MATIC, For each position, observe that 
numbers corresponding to selector setting 
are centered in window. Note amount of 
adjustment in dial setting required to 
center them perfectly. 


y. Reset FREQUENCY MEGACYCLES 
selector to position which makes the dial 
set screw accessible. 


Zz Depress Exciter AMPLIFIER OFF 
pushbutton. 


aa. Loosen dial set screw, make neces- 
sary compensating adjustment in dial 
position, and retighten set screw. 
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ab. Repeat steps w through aa until 
dial position is satisfactory. 


ac. Depress Exciter STANDBY push~- 
button. 


ad. Observe set screws on rear of dial 
and set FREQUENCY MEGACYCLES 
selector to different positions until second 
set screw is accessible. 


‘ae. Depress Exciter AMPLIFIER OFF 
pushbutton. 


af. Tighten remaining set screw on dial 
behind FREQUENCY MEGACYCLES window. 


ag. Set FREQUENCY MEGACYCLES 
selector to AUTOMATIC. 


ah, Slide 1 KW PA chassis into cabinet 
and secure. 


5~68. 
MENT. 


10 KW PA TUBE REPLACE~- 


5-69. Following is a procedure for removing 
and replacing power amplifier tube 9A1V1 
inthe 10 KW PA. After replacement, 

refer to paragraph 5~28e and set the bias 

for the new tube. 


a. Depress Exciter AMPLIFIER OFF 
pushbutton. Turn off PRIMARY POWER 
circuit breaker on Exciter-1 KW PA 
cabinet bottom panel. 


b. Remove top and side screws from 
plate compartment front cover plate. 


WARNING 
Use shorting stick to check plate 
clamp and plate for possible 


high voltage before touching. 
Make sure power is secured. 
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c. Remove two 6-32 screws from top 
flange of front top-chimney bracket, and 
remove bracket. 


d. Loosen, but do not remove, similar 
screws on left and right hand top~chimney 
brackets. 


e. Slide RFI filter out the front, and 
remove from compartment. 


f. Raise top chimney, rotate 45 
degrees, and remove from brackets. 


g. Loosen screw used to tighten plate 
clamp band. 


h. Lift tube straight out while rotating 
it back and forth slightly to overcome 
friction. 


i. Install new tube by orienting it over 
the bottom chimney, with the handles 
toward the sides. Rock tube back and forth 
gently while firmly seating it in the socket. 
Leave handles towards sides of compart- 
ments. 


CAUTION 


Do not attempt to seat tube without 
rocking as the socket can be 
damaged. It may also be damaged 
by too much rotation. 


5-70, 10 KW PA PLATE TRANSFORMER 
REPLACEMENT. 


5-71. The plate transformer is removeable 
through the rear of the 10 KW PA cabinet 
as follows after removing the air filter. 


NOTE 


This plate transformer is a 300- 
pound part and will require two 
men and mechanical lifting assist- 
ance to remove it from the cabinet. 
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a. Turn off external primary power to 
the equipment. 


b. Remove rear panel of 10 KW PA 
cabinet. 


c. Open front doors of 10 KW PA and 
slide PA chassis out from cabinet. 


d. Remove connecting wires on plate 
transformer and tag as necessary. 


e. Remove four mounting bolts 
attaching plate transformer to cabinet 
base, 


f. Carefully remove plate transformer 
through rear of cabinet. 


g. Replace plate transformer in 
reverse order, 


5-72, 10 KW PA MONITOR/CONTROL AND 
DC AMPLIFIER ASSEMBILES ACCESS, 


5-73. Monitor/Control Assembly 9A1A6 
and DC Amplifier Assembly 9A1A5 are 
readily accessible. By extending the 

10 KW PA chassis on its slides, the end 
cover (figure 5-29) of either assembly can 
be removed and the internal printed circuit 
boards extracted or made externally 
operable by the use of the printed circuit 
board extender. Complete removal of 
either assembly is accomplished by dis- 
connecting the appropriate input/output 
plug and removing two forward mounting 
screws after loosening the two rear 
mounting screws, Access to internally 
mounted parts can be accomplished by 
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removing front panel screws and swinging 
the front panel aside. 


5-74, 10 KW PA 28 VDC SUPPLY, FAULT 
CONTROL, AND BIAS SUPPLY ACCESS, 


5-75. These assemblies (9A3A1, 9A3A2, 
9A2A1 respectively) are accessible from 
the front of the 10 KW PA cabinet for 
servicing checks as follows. 


a. Turn off external primary power to 
the equipment. 


CAUTION 


Turn off primary power at facility 
power panel and red tag so nobody 
will inadvertently turn power on 
until work is completed. 


b. Open front cabinet door, and remove 
two screws on left hand side of bottom 
access door. 


c. Use shorting stick through front 
of cabinet to ensure that any exposed 
terminals in the work area are discharged. 
Special attention should be given to the 
larger filter capacitors and the primary 
input terminals. 


NOTE 


To improve access to internal as- 
semblies and parts, circuit breaker 
panel mounting screws can be 
removed and the panel carefully 
laid forward. 
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Figure 5-5. Exciter- 1 KW PA Cabinet, Rear View, Component Locations 
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Figure 5-7. 1KW PA, 1Al1, Left Side, Component. Locations 
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Figure 5-8. 1 KW PA, 1Al, Bottom View, Component Locations 
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Figure 5-10. 1 KW PA, 1Al, Bottom View with 1ALAl DriverTube Assembly and 
1AIA4 Driver Transformer Assembly Removed. Component Locations 
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Figure 5~11, 1 KW PA, Final Amplifier Tube Socket Assembly, 
Component Locations 
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Figure 5-12, 1 KW PA Driver Tube Assembly, LAIAl, Component Locations 
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Figure 5-46, 1KW PA, Final Transformer 
Assembly LALAZ, Schematic Diagram 
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Figure 5-47. 1KW PA, Driver Trans- 
former Assembly 1A1A4, Schematic Diagram 
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Figure 5~48, 1 KW Power Supply 2A1, 
Schematic Diagram 
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REF 
DESIG 


C2 

CB1 
CB2 
CB3 
CB4 
CB5 


TB1 
TB2 
AIB1 
AIB1J1 
A1C1 
A1C2 
A1C3 
AIC4 
A1C5 
AIC6 
A1C7 
AIC8 
AlC9 
AlC10 
AICll 
A1C12 
AlC13 
A1Cl4 
AIC15 
A1C16 
AIC17 
AIC18 
A1Ci9 
A1C20 
A1C21 
A1C22 
A1C23 
A1C24 
A1C25 
A1C26 
A1C27 
A1C28 
A1C29 
A1C30 
A1C31 
A1C32 
A1C33 
AlDS1 
A1DS2 
AlJ2 
Al1J3 
Al1J6 
AlJ7 
AlJ12 


LOC 


17A 
6B 
6F 
6C 
4A 
6H 
35D 
67A 
59E 
27B 
66A 
36D 
15E ,151, 
24G 
60E 
66A 
12A 
15B 
3C 
3A ,6G 
13A 
13A 
22D 
42D 
41D 
57B 
45C 
53B 
441 
47B 
46A 
40A 
40B 
40B 
41B 
42B 
42D 
42D 
42D 
41D 
44D 
41C 
41C 
60B 
61B 
61A 
62B 
62A 
40D 
40D 
42D 
42D 
38D 
38D 
38D 
34] 
34H 
37D 
36D 
61D 
60D 
28B 
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DESIG 


A1LI1 
A1L2 
AIL3 
A1L4 
A1L5 
A1L6 
AlL? 
A1L8 
A1LL9 
A1L10 
ALLI1 
A1L12 
A1L13 
A1Ll4 
A1LI15 
AIMI 
A1M2 
AIP2 
A1P3 
AlP5 


A1P6 


Al1P8 
Al1P9 
AIP10 
AIP11 
AlP12 
A1P13 
A1R3 
AlR4 
A1R5 
AIR6 
Al1S1 
A182 
A183 
A1S4 
A1S5 
A1S6 
A1T1 
AITB7 
A1TB8 
A1TBi0 
AlvVl 
A1AI1 
Al1A2 
A1A3J1 
AIA3AIC1 
A1A3A1C2 
A1A8A1C3 
A1IA3A1C4 
A1A3A1C5 
A1A3A1C6 
A1A3A1C7 
A1A3A1C8 
Al1A3A1C9 
A1A3A1C10 
A1A3A1C11 
A1A3A1C12 
A1A3A1C13 
AIA38A1C14 
AIA3AI1CRI 


LOC 


39B 
39A 
57A 
59B 
56A 
38A 
50A 
49A 
45A 
43A 
39D 
62A 
61A 
42D 
38D 
36H 
34F 
37D 
411 
47F ,49E 
53F 
54F ,56E 
61F 
39H 
65B 
64C 
52P 
58D 
63F ,67F 
45B 
45C 
43C 
38D 
63C 
62B 
62C 
62D 
62D 
35E 
40C 
46D 
52D 
62B 
42B 
38G 
64A 
41H 
445 
42F 
43F 
43G 
43H 
44H 
42H 
44H 
41E 
45E 
41F 
45F 
41F 
45F 
42F 
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A1A3A1CR2 
ALA3AICR2 
A1A3A1CR3 
A1A3A1CR4 
A1A3A1L1 
A1A3A1L2 
A1A3A1L3 
A1A3A1L4 
A1A3A1L5 
A1A3A1L6 
A1A3A1L7 
A1A3A1R1 
A1A3A1R2 
A1A3AIR3 
ALABAIR4 
A1A3A1R5 
A1A3A1R6 
A1A3A1R7 
ALA3A1R8 
A1A3A1R9 
A1A3A1R10 
ALASAIR12 
A1A3A1R13 
A1A3A1R14 
AIA3SA1T1 
ALA4LI1 
A1A4L2 
A1A5 
A1A6 
A1A7B1 
A1A7R1 
A1A7S1 
A1A8B1 
A1A8R1 
A1A8S1 
A1A9C1 
A1A9LI1 
A1A10C1 
A1A10C2 
ALAL0C3 
A1A10C4 
A1A10C5 
A1A10C6 
A1A10C8 
A1A10C9 
A1A10C10 
A1A20C11 
A1A10L1 
A1A10L2 
A1A10L3 
A1A10L4 
A1A10L5 
A1A1182 
A1A11A1B1 
AIAL1A1J1 
A1A11A181 
A1A1282 
AIA12A1B1 
A1A12A1J1 
A1A12A181 
A1A13 
AIA14C1 


LOC 


45E 
45E 
44F 
44G 
44F 
42F 
43E 
44G 
44G 
42F 
45F 
44E 
43E 
44C 
42G 
44F 
44G 
43G 
44G 
42F 
45C 
42H 
45F 
45H 
44G 
41C 
41C 
49] 
571 
47E 
49C 
48C 
53C 
55C 
53C 
44B 
44B 
36A 
36A 
36B 
36C 
36C 
37A 
37A 
37B 
37C 
37C 
36A 
36A 
36B 
36C 
36C 
50B 
51C 
52D 
50C 
56B,58B 
57V 
58D 
56E 
65I 
60B 
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A1A14R1 
A1A14R2 
A1A14R3 
A1A14R4 
A1A14R5 
A2C1 
A2C2 
A2C3 
A2C4 
A2C5 
A2J1 
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A2K1 

A2K2 
A2T1 
A2A1C1 
A2A1C2 
A2AICRI 
AIA8R1 
AZA1CR3 
A2AICR4 
A2A1CR5 
A2ZA1CRG 
A2A1CR7 
A2A1CRT7 
A2A1CR8 
A2A1CR9 
A2A1CR10 
A2A1CRI11 
A2A1CR12 
A2A1CR13 
A2A1CR14 
A2A1CRI15 
A2A1CRI16 
A2A1CR17 
A2A1CR18 
A2A1CR19 
A2A1CR20 
A2A1CR21 
A2A1CR22 
A2A1K1 
A2AIP1 


A2A1Q1 
A2A1Q2 
A2A1R1 
A2A1R2 
A2A1R3 
A2Al1R4 
A2A1R5 
A2A1R6 
A2A1R7 
A2A1R8 
A2A1R9 
A2A1R10 
A2A1R11 
A2A1R12 
AYPAIR12 


LOC 


60C 
60C 

60C 

50C 

61C 

17G 

ele 
23F 
17K 

17H 
15F,151, 
24G 
16G,161, 
17F ,19F, 
24F 24] 
21F 
19F 
16F 
16H 

19F 
18G 
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22G 

18H 

18H 

18H 

18H 

18H 
21H 
20H 
20H 
20H 
20H 
23H 
23H 
23H 
23H 
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23G 
23G 
23G 
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22G 
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A2A1R14 
AZ AIR15 
AZ AIR16 
A2AIRI17 
A2A1R18 
A2A1R19 
A2A1R20 
A2A1R21 
A2A1R22 
A3C1 
A38C3 
A38CR1 
A3CR2 
A3CR3 
A3CR4 
A3KI 
A3K3 
A3K4 
A3L1 
A38AICR1 
A38A1CR2Z 
A38A1CRE 
A3A1CR4 
A8A1CR5 
A38A1CR6 
A38A1CR7 
A3A1RL 
A38A2K5 
A38A2R4 
A38A2R5 


A38A2 TBI. 


A4C1 
A4CRI1 
A4CR2 
A4CR3 
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A4CR5 
A4CR6 
A4CR7 
A4CR8 
A4CR9 
A4CR10 
A4CR11 
A4CR12 
A4CR13 
A4R1 
A4R2 
A4R3 
A4R4 
A4R5 
A4R6 
A4R7 
A4R8 
A4R9 
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A4R11 
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A4R13 
A4R14 
A4R15 
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20F 
23G 
19G 
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NOTES: 


3. 


4. 


6. 


PREFIX ALL INCOMPLETE REF DESIGNATIONS ON SHEET | 
WITH 9 ¢€ PREFIX ALL INCOMPLETE REF DESIGNATIONS ON 
SHEET 2 WITH QAI, 


UNLESS OTHERWISE SPECIFIED: 

a ALL RESISTORS ARE IN OHMS, 1/2W, 5%, EXCEPT QAIAS 
ARE (/4w. 

b ALL CAPACITORS ARE IN MICROFARADS. 


£ ALL DIODES ARE INZ6II, EXCEPT ON 9A4 WHICH ARE 
MIODE STACKS. 


[7 INDICATES FRONT PANEL MARKINGS. 


FOR REF WIRE NUMBERS USED ON THE WIRING HARNESS 
REFER TO THE CHART BELOW: 


WIRE NUMBER CONNECTS 
OTO 99. ~-—- DIRECTLY FROM THE CABINET ASSY TO 

THE CHASSIS ASSY QAI, VIA QP. 

100 TO 199 -—-— WIRES ON THE CHASSIS ASSY QAI. ADD 100 
TO THE CAB. WIRE NUMBER AT QAlJ2), 

200 TO 299 ——-- WIRES WITH BOTH ENDS ON THE 
CHASSIS ASSY QAI. 

300 TO 499 —-— WIRES BETWEEN SAI AND 9AIAS OR SAIAG 
(ADD 200 TO THE 100 TO 299 SERIES WIRES). 

500 TO 599 —— WIRES WITH BOTH ENDS ON QAIAS. 

600 TO 699 ——— WIRES WITH BOTH ENDS ON 9AIAG OR 


ONLY TO QAIAS. 


SA3KI,9A3K3 €& 9A3K4 HAVE DUAL WINDINGS, ONE FOR 
PULL~-IN é ONE FOR HOLDING, & INTERNAL SEPARATE PULL-IN 
CONTACTS. en 


THE VALUE OF 9AICI7 AND 9AIA3L8 IS SELECTED IN FINAL TEST. 
A TYPICAL VALUE 1S SHOWN 


Figure 5-50, 10 KW PA, Main Frame, 
Schematic Diagram (Sheet 2 of 2) 
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30 


NOTES: 
|. UNLESS OTHEAWISE SPECIFIED : 


@) ALL RESISTOR ARE IN’ OHMS , V2w, 


& ) ALL CAPACITORS ARE IN UF. 
¢ ALL DIODES ARE IN9I4. 


Figure 5-51. 10 KW PA, 


Peak/Average Detector Assembly 


9A1A1, Schematic Diagram 
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PARTS LOCATION INDEX FOR FIGURE 5-52 


. DESIG Loc DESIG LOC DESIG LOC DESIG LOC 
dt 27A ,39E AICRS 28D AITP7  37B A3R6 13¢ 
J2 29F ,37F AICRIO 7A ALVRI  38C A3RT7 13C 
33 5A,15A AICRIL 387A Ag 33G A3R8 10B 
J4 3A AICRI2 -38A A3SCL BC. A3R9 9c 
35 3A AICRI3 387A A3C2 «6B A3R10 10C 
M1 24A AICRI4 387A A3C3. 8c A3R11 11B 
Qi 41 AICRI5 29E A3C4 8B A3R12 138A 
ran 41D AICRI6 29D A3C5—s«aA18F A3R13 12B 
Q3 41E AlICL 31C A8C6 «4G A3R14 13B 
Q4 410 AIK1 28D A3C7— «OB ASRI15 13B 
Q5 41G A1K2 29D A3C8 «1B ASR16 6D 
Q6 41H A1K3 328 A38C9.—s«a1B ASR17 8E 
QT 41H AlK4 38A A3C10 «128 A3R18 TE 
Qs 41F ALP1 27A ,39E ASC1ll 108 A3R19 ss TE 
Ri 26D A1Qi 33C A8C12. «6D A3R21 9D 
R2 29G A1g2 34C A3C13. so 8E A8R22 11D 
R3 39B A1Q3 34D A8C14. 8D ASR23 10E 
R4 38G A1@4 36D A8C15.-12E A3R24 6G 
R6 40C A1Q5 36C A3C17—«10E A3R25 8G 
R? 40D A1Q6 36D A8C18 «6G A3R26 7H 
R8 40E A1Q? 36C A8C19 8G A3R27 7H 
Rg 40C A1Q8 38B A3C20.8F A3R29 9G 
R10 40G AIR1 29D A8C21 10G A3R30 10G 
Ril 40H A1R2 29C A3C22«12G A8R31 11G 

. Ri2 40H AIR3 29C A3C24 «12H A8R32 11G 
etl R13 40F AIR4 298 A8C25 «14 A3R33 13F 
RU 41 AIRS 32D A38C26 «14D A8R34 13D 
R15 41D AIRG 32 A38C27.—12F ABR35 12E 
R16 41D AIRT7 33B ASCRIL -7C A3R36 10D 
R17 41C AIRS 34B A3CR2 6B A3R37 10D 
R18 41G AIRS 34C ASCR3 11B ASR38 10E 
Rig 41H AIRI0 34C ASCR4 - 13B A8R39 12F 
R20 41H AIRI1 34D A3CR5-6 Not used A4C1 21B 
R21 41F A1R12 34D A3CR7 -12F A4C2 20H 
R22 27F ALR13 34D A8CR8 9B A4R1 21F 
AICI 28D AIR14 34C A3CRS 108 A4R2 22F 
A1C2 28C AIRI5 34D A3CRIO 7D A4R3 22E 
A1C3 28C AIRIG 34D ASCR11 7D A4R4 220 
A1C4 28B AIRIT 35B A8CRI2 7G A4R5 22D 
AICS 28B A1RI8 35D A8CR13 7G A4R6 21¢c 
AIC6 30C A1R23 31B A3SIC1 = 7B A4RT 21F 
A1C7 30C AIR24 34D A3IC2 108 A4R8 21C 
A1C8 32C ALR25 34B ASIC3 8D A4R9 23F 
A1C8 326 AIR26 304 ASIC4 8G A4R10 23F 
A1C10 31B AIR27 30A A2P1 «GA, 14A A4R11 20F 
AiC1l = 28B A1R28 31A A8Qis«12B AARI2 20F 
AIC12 29E AIR29  -32A A8@2—s«dA13B A4R13 19G 
A1C13 32E ALR30 31A A2Q@3 13B A4R14 19G 
AICRI —-30€ ALR31 32A A3Q@4—s«10D A4R15 18G 
AICR2 31 AIR36 37A A3Q@5 ID A4R16 18G 
AICR3 —-38C ALTPL  —-32C A3Q6 8G A4R17 —s- 20H 
AICR4 =. 38C AITP2 = 35B ABRIL 6C. A4SR18 —s-21C 
: AICRS 34D ALITP3 28D” A38R2 6B A4R19 21F 
et AICR6 =. 32C AITP4 = 35C A3R3.7C /AS1 20B ,20D 
AICR7 308 AITP5 288 ASR4 9 8C - 20E 206 
AICR8 29D AITP6 =. 37 ASRS 7B 
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| Figure 5-52. 10 KW PA, DC Amplifier 
Assembly 9A1A5, Schematic Diagram 


ORIGINAL 5-119/5-12 


NAVELEX 0967-293-0010 


PARTS LOCATION INDEX FOR FIGURE 5-53 


. REF REF REF REF 
af DESIG BoC DESH: ioc DESIG roe DESIG Loc 
ci 235 AICRI2Z sac ATRS8 . 30m ABCI2 48H 
one 4G AICRI2 - 760 AlnSS° 44 ASCRi S84 
CRs 4G AiCRI2 944 AIR46 168 ASCRe 328 
CRa sc AICRIS 7 ALTP] -15R ASCRS S38 
DSi 225 AICRI4 IE ALTE! 16e ASCRA asc 
pss 85 AICRIT  -18F ALTERS gc: ASCRS S20 
pes an AICRI£ 260 Asct SE ASCRE 220 
pee ap AICR26 15 Agce 18 AZCRI S32 
di TRA, AIR? S&B LIA, A2c3 166 ASCRa 33e 
i8Bi8A. 145,155. ABCA 166 ASCRS #3G 
218 218 AgC5 Not used ASCRIO. 49H 
#2 7H LIE. AlGi 8B Ale aE ASCRIL  suG 
18G 21H Aig lec Aact SE ASCRI2 34H 
8 14H 186, AGS wwe AZOR 18H ASPEI 140 7G, 
31 Ailgée 1c ALCS - Ban 314 
a4 2& Ags 28a ASCR1 8H ASG $26 
ee ae Algé ise AZCR2 8H Ase aor 
Ka af AIG? isp AZCR3 9 2H Asya S25 
Mi ger  AIgs 280 A204 6H ASGé 16 
gi i238 Aigs 18 AZCRS 8H AlGQS a8C 
= ig= Aigis VE AZCRS af ASGE 16H 
Ri 4H ARI SB AZCR? OO 6E ASERL B44 
Re 366 AiR? 2B AZCRS. i6F ASHE 248 
Rs 38F Alga 28 AZCRS - 30H AGRS 548 
Re 26 Ala sc AZCRIO 287 Ashe 2ac 
RS 272 AIRS 18 ASPi aD ile, ASRS 24o 
a Re 274 Alize iss 186 218 ASRE 325 
RF BA AlRY 6c A2QE se ASRT 345 
BS ap AIRS a8c alce ise ASRS gar 
BS 4G AIRS isp AQRi se ASRS 340 
Ris 4 AiRiG 16s AgRe 82 ASRIO v6 
=] SA AIH 188° AZRS ine ASHI Bn 
Se 55 AIRE iB Abe ig ASHIS aon 
5S ac ATRIS 188 ASRS 1g ASRiS Si 
sé 38 ATRL rc AZBRS ag ASRI4A 325 
Aict ac Ania 16 A2R? ap AB15 22 
Aice nic AIRi? 19D AZzBS aF ASRIE iP 
AiC3 sc ARIS 5 ASRIG. BE ASRI a2e 
Alife 168 ARIS 285 AZRiT 6G ASIA age 
Ais isc AIR26 isc AZRiS en ABRs 216 
Aicé 26E ATR? 7c AZRIS ga ASRSG $26 
Alc? i8B ALR22 AZRig- 288 A2R21 a88 
AICS 20PF ALR23 AZRIS 268 ASR22 168 
Alcs 44e AlR24 AZRI6 sca ASR22 166 
AlCi6 14 ALR2S ASB s8 ASH24 34H 
ACH sc AlR26 AZRIg 267 ASRaS i5G 
ACR? 168 ARS? ABCA san ASR TI S25 
AicRe 6c ASR T2 Ser 
AICRS 16c ASETS 326 
AICRs at ASTRI 15a 
AICRS 188 AABY 
AlcREe 6A Aahe 
AlCRT ac ALES 
: AICRE ac ‘AAP: 
= AICRS 148 2 


‘t 2 3 4 5 = 
P/O 
A eee Jl x . : oe ee 
u ; =e fi SOE cea et en ee Se 
: See St Pe ee oes Sas CRE 
J4 — 35g INDICATOR b r/o | P/o PREPOSITION BANDSWITCH PO PIf - P/O 
, eT RAT J DITOR ENABLE RIO P CONTROL 
VSWR Limit | 4 607 eee tee oes ete soos ae SEN eee 10 ae Al Leyte aaah 
PRE POSITION GRD fan 606 : : lour |e R40 | { Or ny 
MAN. GRO “1a Re Sse 13 RS = Cc? 15 | ONPYTA 
HIGH GAIN [om 608 334 | IK PREPOSITION #1k eu ow I 5 He CR20 Lins 
PLATE RE |p 604 LIME 2W SERVO _ ; py art 5 ‘ oh feces om eee 
B SERVO RUN | © 603 Me | | ENABLE RE tp MOTOR | iw 
xe ae ane 6! 
HOSV ATO DO AMP ASSY) [ae 602— | | | ! : RUN ; ae 
2w PREPOSITION GRO es eee) 
SCREEN CURRENT MONITOR | 601 ae Peal —p- 1y 4 | R28 47K (/2W ae Sail 
AN Ae ‘é a 
ero | «we 636 48s6 |BANO Adv} aka Tn C2 | INVERTER RI4 R23 50 
418 ‘ 47 60 i ! { {etl Re) = 15K I5V 
SN Pa 3 ‘ cr 3h R7 R29 apt cRis ; 
~i8\ [& 348 DECODER | [sos Jol f | 33K [33K 4 Fh TPS 
GRD Jus 638— ON a | | 7 IBV SERVO | cR4 iy (2K as 
; : = ‘yy Ae CAAN. Ge: Paap ercieees oey 
Cc TUNE OVERLOAD PROTECT [HH 336 re INHIBIT — ioe y efit, = TO cRIa | RUN 33 R30 < 
PLATE CURRENT MONITOR | 357 332 7 sere ar an ANODE RB 1K a6 
wo : 429VFROMILIMIT SWITCHES C3 < C a? 
SCREEN CURRENT MONITOR | 4 ~ 356 418 > TUNE O} 10K e <4 
GRD fab - 637 3534408V VIA ld Deane | P/O A 6 e 
tO8V 1A 367-8 gig l RESED) : | | R9 SWITCHES 
aes % 
MANUAL GRD | B 334 ‘ee TUNE UP CONTROL ASSY | teeta a ale R26 [RIg 
; ; Ble ne | CRIO 33K $100k 
SCREEN VOLTAGE > [LL 354 ‘ 4 oe eee 100K Hai 
D MONITOR ie DD 355 - [TUNING] : 10 
FILAMENT VOLTAGE 7 [AA 344 16— osq RB Sa they ooo ‘ iW 
MONITOR 7 1G Ips 345— 5 82 wa ee | | ho DRIVER PBZ BOP DRIVER 
PA CHASSIS SLIDE INTLA | e 45a] | Wo cian R3I ; 
BIAS ADJUST [EF 350 367 -7e— = = SWITCH RS CR? P/o | P/O 5 47K A34 cAI 
‘ K 
BIAS MONITOR |cc 349 617 [RE aT Pc} [FAULT RESET] a 10 an ee , 10 we a 10 age 
al ' ” ~ 16 — 
RE MUTt |v 352 ONAN T? 3! T ! ANODE 1OK ag 1K CR fer senee Si east ee 
ee NO KEY | 7 b—— 351 34>4— | | < ae 
FESSV VIA RESET) | y 353 7 33>4—\—— lj wy toe alo CRI9 ot. Sr See 
TUNE PWR REQUEST [A 331 ] i {> Dye ha teed ee se 
INHIBIT | ¢ 332 | | | 02 tal fos CRI? we 
£ I } 2N2974 ane 47K R36 7h 
MANGAL TUNE INDICATOR | Dp 358 | | | ROTARY | 33K 
J ce ; | 1SOL F NOID | INVERTER DRIVER 
: Ae BANDSWITCH CONTROL | | DRIVER '-1BVDC - ee ce 
F k lisvac — ASSY | 34 oan i: 
All MOTOR 4 R3 —_ oOo OO 
rvaccommon Ue ay ee [Le Nae Pit en 
Al MOTOR - ~ es : u +28V . a IN R7 he { | TIMER RESET S 
HEVac sw L 431 (MAN) 1OK c R4 | | 
+28\V FROM LIMIT J E 418 613 IW 4oe > | pee DE 
SWITCHES ofa 434 RI7 | | oe aa tl P/O [ P70 we. 

Ale MOTOR REN | 5 438 RG 470K R5 | sv J2 ) Pl BANDSWITCH CON 
feo 3 {IBVAC (SiH p 444 oe iOK 8.2K ' | ee 
G aie MoTOR \W | R23 C AMP 

IIS\AC COMMON | 445 Ww | 10K ay 0 Ris 

HV SHORT STICK INTER | # 452 < 04 6.8K a2 4.7K 
S DOO ORS =o (613 CRY 
é PS DOOR INTER ad 453 = EB P/O p/o oa 2N2323A 2N 
SS, GRO | ur 454 = oil JSIPI IK & 
Me PLATE INTLK Jc 456 Rid wl als FS a 12 > 
6 680+ E 4 9 

he INPUT INTLK | & 457 OM </e}e z z ri2} [ce R14 

PLATE BOLTAGE 7 INN 359 Elala 9 zg a 01 47K 
H 5 x. 3 . 50 =| 2 2. 2| 5 8 : . 
MONITOR " + JEE 362 3 G eo oe oS x 2 wn Re} 
Us igre ee ee yh 
‘. U 302 RI ‘BIAS VOLT, olala < « | . 
HSVAaC uid — . Se 25K AO, SS POLS a So] a LATCHING 
: ~ “"" &2/Olo iN OF 
\N-G = o) je) 
INTER DECODER ON-GRD | ¢ 608 su) 2/3 oo =|2 BESObER eran eas 2 | 
DECODER on-gan | w 609 ? 99) ls Pie S| 0 A 
ROTARY SOLENOID ACTIVATE | x 610 ood. 4g WS ey ae of 2 8 2 © | 
: \ =~ ¢¥ MMO st Ow © 
T \ oe Ponss 330 oo © © © © 


14 


Po 
W 
- 
a 
lon) 
a 
@ 
ive) 
3 
zs 
bi 


NAVE VIIA WIV AY 


22 


2I 


PLATE FFF 604 _ _ ——. — —— , 
Poo rm 1 
1 METER CAL , P/O . 
— 69 ae: FILAMENT 628 imeuT intek 3, P70 PI MO Oe 
457 35 - I. PREFIX INCOMPLETE REFERENCE DESIGNATIONS 
P/o | P/O | ey 888 / ! . WITH SAIAG. 
P| Jap RV(MAN) _ Base { | ' 2. UNLESS OTHERWISE SPECIFIED: 
+? aS 18 — 624 ° PLATE INTLE \ \ a. ALL RESISTORS ON 9AIAGAI ARE 1/4W 
454 888 Het 34 pF ALL OTHER RESISTORS ARE IN OHMS, I/2W, 572. 
[PRE POS] wd. | B b. ALL CAPACITORS ARE. IN UF. 
———t> | t 7 } I 
(METER CAL 627— I : ¢. ALL DIODES ARE IN36II. 
\ 
! 061 ‘BIAS Vo | 453 PS DOOR INTLK 1 44 d. ALL TRANSISTORS ARE 2N697. 
. | . 364 | OO it. 3, 7] INDICATES FRONT PANEL MARKINGS. 
28 TUNE I { CR3 R3 : 
PA CHASTS 4. WIRE NUMBERS ARE ASSIGNED AS FOLLOWS: 
| eset 359 628 1 SLIDE. ImqLK. | | ow 300-399 & 400-499 SERIES NUMBERS = MAIN 
—— by 10 op st 458 —+< 32 t——— FRAME SCHEMATIC. MATING CONNECTION 
| IHIGH GAIN | | | NUMBERS PLUS 200. 
$9 9 >+ 605 620 — ! 629 Hy SHORT ! ; ‘| CR4 Ra Cc 600 SERIES NUMBERS ARE FOR WIRE 
617 STICK INTL ; | ; ow INTERNAL TO THIS ASSEMBLY CAG) OR WIRES 
615 | 452 = 31 ~— CONNECTING TO ASSY AS (NO NUMBER 
345 tf LIMIT SWITCH: ASSIGNED ON MAIN FRAME SCHEMATIC.) 
62 630 28 
| ) Qs i 
3 2N2323A -~ 
625 54 ara 
626 355 log 
627 362 +Z8v FROM ; ) 
~ 0B 633 IMIT SWITCHES T | 
a3q MIT Swi CHe’ dag 
629 632 | R12 | 
eso 63! es Deyn 10K |VSWR 
t= 612 623 | l a3 [FAULT 
\ DETECTOR | 
| R4 ! 1 R13 
; M 25K 155K 
4 en 607 —VoWR LU! IT 30 | E 
--= 27 | VERLOA 
| rvswa | | | RIS OVERLOAD 
HiMiT. (2K |PLATE 
_—_— d 
| 632 ere 3 FAULT is 
PLATE CURRENT MONITOR 2N235234 
eee 24 Ky) DETECTOR SUPPLIES SwR TUNE 
R3 1 RIG 
624 | 357 ok I 1390 | F sme 
; LIMIT | 
. R ! 
348 : if oy | eer STICK 
MI + Cl | — SLIDE 
: * 633 KWIMIT boy gy SCREEN | -_ 
TUNE TIME 623 + —-- , FAULT PL 
| leet 601 20 DETECTOR IN 
DETECTOR SCHEEN i [ G 
P/O | DEN 356—4 CURRENT R2 \ | | R19 oto rt INTERLOCKS 
Ae | 635) MONITOR pe IK 
une | AG FAULT DETECTOR SWITCH I cri ce 2 cl nasi 
of 01 
nis °/0| P/O OVERLOAD ASSY | 636 16 } cRl2 A FRONT PANEL MARKING 
470 PI’ Je PROTECTOR 19 
we 16 4 —— 336 | | 637 P/O e/o TO RIO 


AZ FAULT SENSOR ASSY pif 


ee ee ee _ 


I 
t 
cg | 
| 
| 


2 22 23 24 25 26 2? 28 29 30 3| 32 33) 34 35 


Figure 5-53, 10 KW PA, Monitor/Control 
Assembly 9A1A6, Schematic Diagram 
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|. PREFIX INCOMPLETE REF DESIGNATIONS WITH QAIAI3. 
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Figure 5-54. 10KW PA, Band Repeater 
Assembly 9A1A13, Schematic Diagram 
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NOTES: 


1. PARTIAL REFERENCE DESIGNATIONS 
ARE SHOWN. PREFIX THE PART 
DESIGNATION WITH 1A1A2 


2. DRESS OF ALL COIL. CONNECTIONS 
15 CRITICAL. IF LEADS MUST BE 
‘MOVED, REPLACE IN PRECISELY THE 
SAME LOCATION. 


3. COUPLING SETUP-AFTER PINNING, 
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AS SHOWN @& ROTORS ON SWITCH 
DECKS SHALL CENTER ON THEIR 

’ CONTACTS WITHIN * 1° HEIGHT OF 
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(4. SHIM AS REQUIRED TO COMPENSATE 
FOR HEIGHT DIFFERENCE . 


5.NO.10 TEFLON TUBING SHALL COVER ALL 
BARE NO. 12 GAGE WIRE. 


6. NUMBER SHOWN ADJACENT TO COIL 
TERMINAL 1S THE HOLE ON COIL FORM IN 
WHICH THAT TERMINAL 1S LOCATED. 


7 ALL CONNECTIONS TO TRANSFORMER ASSYS 
(Al-A19) SHALL BE MADE WITH HIGH 
TEMPERATURE SOLDER, COMPOSITION 
Agi.5 PER QQ-S-571. 


B. HAROWARE ON CAPACITOR HEATSINKS 
MUST BE TIGHT TOENSURE ADEQUATE 
COOLING. 
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Figure 5~13, 1 KW PA, Final Transformer 
Assembly, 1A1A2, Component Locations 
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Figure 5~15. 1 KW PA, Driver Transformer Assembly, LA1A4, 
Component Locations 
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PARTS LOCATIONS 
REF REF 
DESIG LOC DESIG LOC 
Cl 6F R2 9D 
C2 6F R3 8B 
C3 6E R4 8B 
C4 5E R5 8B 
CR1 2D R6 TF 
CR2 2C R7 6F 
CR3 7E R8 7C 
CR4 8E R9 6C 
CR5 9E R10 7E 
CR6 8E R11 5D 
CR7 8E R12 6D 
CR8 9C R13 5E 
CR9 9C R14 6C 
CR10 6E R15 5C 
CRil1 7E R16 5B 
CR12 7D R17 4B 
CR13 3B R1i8 4C 
CR14 4F R19 5C 
CR15 3F R20 4B ne ee oe | 
CR16 4C R21 3C a 
CR17 5D R22 3D 
CR18 3F R23 4D 
CR19 4E R24 4E 
Ql 8D TPl 9B 
Q2 8C TP2 7B 
Q3 6D TP3 2B W - (not used) 
Q4 6C TP4 6B X - (not used) 
Q5 3C TP5 5B Y - Ground 
Q6 3D TP6 3B Z - (not used) 
R1 9B a - Keyline 
b - (not used 
ec - (not used) 
PIN FUNCTIONS d - Driver Key Inhibit 
e - Key to Bias Ckt 
A - (not used) L - +11 VDC reg. output f - Overload Reset 
B - (not used) M - Power Supply Overload Input g - Overload Light 
C - (not used) N - Plate RF Overload Input h - 1KWPA Fault tol. Box. 
D - 16 VAC input P - (not used) j  - (not used) 
E = +28 VDC output R - 1A1V1 Cathode Overload Input k - Key Inhibit to Bias Ckt 
F - (not used) S - (not used) m - RF Mute Input 
H - 16 VAC input T - (keyway) n - To Motor Relay Coil 
J - +20 VDC output U - (not used) p - From Decoding Switch Figure 5-16, 1 KW PA, DC Power Control 
K —- +20 VDC input V - 1A1V2 Cathode Overload Input r - (not used) PCB Assembly, 1A1A5 Component Locations 


from Foil Side 
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PARTS LOCATIONS 


REF _ REF REF REF 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC 
Cl 2D. CR20 5D R10 TC R32 6C 
C2 2C Q1 9C R11 8B R33 7C 
C3 5D Q2 7C R12 8C R34 8D 
C4 2B Q3 7D R13 8C R35 3B 
C5 4E Q4 8B R14 7D R36 5B 
C6 3D Q5 9E R15 8D R37 4C 
C7 2D Q6 2E R16 2F R38 2C 
CR1 6E Q7 4B R17 3E R39 4E = 
CR2 6D Q8 3C ° R18 2E R40 2E a 
CR3 6E Q9 5C R19 5E R41 5E ", 
‘CR4 6D Q10 4D R20 2D R42 6B oy 
CR5 7E Qil 3E R21 3C R43 6B 2 4 
CR6 8E Q12 4D R22 4B R44 6B 
CR7 8D Q13 6C R23 5C R45 5C 
CR8 3E R1 9D R24 5B R46 6C 
CR9 4E R2 9C R25 4E TPl 9B 
CR13 7B R3 9D R26 SE TP2 7B 
CR14 5D R4 6F R27 3D TP3 6B | 
CRI15 2E R5 9D R28 4C TP4 3B 
CR16 4E R6 7C R29 3D TP5 5B 
CR17 2C R7 6E R30 5D TP6 4B 
CR18 5D R8 7E R31 4F TP7 2B rpnamk j 
CR19 6B R9 8E g REF OESIG PREFIX IAIA6 


PIN FUNCTIONS 


A - To Meter Switch W - PWR Pot Wiper 

B - Ground X - Shield Ground 

C - From RF Input Detector Y - Shield Ground 

D - Driver Key Inhibit Z - Int. Forward from VSWR Bridge 

E - Key Inhibit a - Top of Int. Pwr Set Pot. 

F - Key b - Int. Reflected from VSWR Bridge 

H - Top of Driver Bias Pot. c - PPC Output 

J - Bottom of Driver Bias Pot. d - +28 VDC Interlock Output 

K. - Wiper of PA Bias Pot. e - +28 VDC Interlock Input 

L - Bottom PA Bias Pot. f - +28 VDC Input 

M - Top of PA Bias Pot. g - Top of Ext. Pwr Set Pot. 

N - Mode from Exciter h - (keyway) 

P -- (not used) © j  - Ext. Reflected Input 

R - PA Bias Output k - Shield Ground 

S - 115 VAC Input m - Reg. +11 VDC Input 

T - Ground n - Ext. Forward Input Figure 5-17. 1 KW PA, TGC-PPC 
U - 115 VAC Input p - TGC Output PCB Assembly, 1AIA6, Component Locations 
V - 1A1C29 r - 10 KW PAT.O.P. Input | From Foil Side 


ORIGINAL 5-55/5-56 


NAVELEX 0967-293~0010 


*UGV TO ZENER STRING 
+287v TO #e00v TO 


TO #2 
IN IAISS-6 iH TAISS-7 0 LAISS-6 8 


@ 


&049~ 3414 


oO 


REF DESIG PREFIX 1AIAT 


Figure 5-18. 1KW PA, Meter Resistor Assembly 1A1A7, 
Component Locations from Foil Side 
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REF BES 


Figure 5-19, LEW PA, Case i 


% AD 


» Component Locations 


ORIGINAL 
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NAVELEX 0967-293-0010 


A2LI 
{INSIDE CASE} AIS4 AICRI AIT! AIR! AERS 


? # 


{ 


A2JI A2TI/T2 | / / 
(REAR UINSIDE j AIT: ra 
AIS2 AIS3 PANEL } CASE} | (HIDDEN) / AIR2 / 


A 
vi A AICRIO 
f é 

: AIRS 
AIR4 
AICRB 
AICRII 


AISI 


AICRS 


AlQ2 
~~ AICRE 


A2Pi, 
, ARPZ, 
A2TEI 
(INSIDE 
CASE} 


Pe SAICR? 


; 
AIAIRI AlC2 AICR3 | AICRE \ AICRS AICR2 
THRU 


| 


Alci Alal AIFI/XFi  AIDSI/XDS( AIFZ/ XFS 


AiCc3 


REF DESIG PREFIX 2 


a: _ Piguré 5-20. 1 KW Power Supply, 2, Component Locations 


ORIGINAL 5-59 


NAVELEX 0967-293-0010 


Azce- 
Azc4! 
E2 A3KI 
AZCRI 
A3K2 
os A3CR2 
ee A3K4 
AlA2 
( TOP- A3K3 
BOTTOM) 
A3CR3 
Aid 
(AILJ2 
a HIDDEN) 


M2 


0S2/xXDS2 DSI / XDSI 


REF DESIG PREFIX 7AI 


Figure 5-21, I, Box, Top View 7Al, Component Locations 
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NAVELEX 0967-293-0010 


A@ec oO EF HSK 2 MUN PRS TY Vv wee YY 2 


REF DESIG PREFIX TALAIAL 


PIN FUNCTIONS 


~ LEW PA Fault 

~ 12 EW PA Tune Pwr Req. 
- Aux. Tune Pwr Reg. 
Fault to Exciter 

~ No Fault 

~ Ytnhibit from Exciter 

~ #28 YDC 


~ Ready to Exciter 

~ 410 KW PA Inhibit 

- Aux. Inhibit 

(not used) 

~ ikeyway) 

~ inot used) 

~ Ground 

~ Tune Pwr, Req, Out. 


~ {mot used) 

~ {not used) 

~ inet used) 

inot used) 

~ inot used) 

~ Aux, Faull 

» 10 KW PA Fault 


amy Zeta 
i 


ainae ines Mats a a es 
{ 
i 


Figure 5-22. I. Box, Fault Logic PCB Assembly, 7ALAIAI, 


Component Locations from Foil Side. 


ORIGINAL 5-61 


NAVELEX 0967-293-0010 


A @ € 6 € FH J K LMR PR 8S T UV WwW ke YY 2 


. REF DESIG PREFIX TAIAIA2 
PIN FUNCTIONS 


R-10 KW PA Manual Ground 


A - RF Mute 

B ~ Local Override to Exciter T-iLKW PA Manual Ground 

C - MANUAL Indicator ¥ - Tune Command 1 from Exciter 
D - kKeyway) W - +28 VDC 

d - Tune Command 2 to Exciter X - No Fault Input 

K - Tune Power Request Input Y¥Y - RF Mute 

iL. ~ Ground % - Aux Keyline Interlock 


P - Tune Enable to Exciter F,H,M,N,S,U, not used 


Figure 5-23, 1. Box, Tune Logic PCB Assembly, 7ALAIA2, 
Component Location from Foil Side. 
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Lower Rear View 9, Component Locations 


Figure 5-24, 10 KW PA Cabin 
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. A3CR2 
AZEKI ASCR4E 
AG TH2 ASCl A2Ti A@CS (INSIDE) AZAL A2Ci A2C2 A204 A2C5 P&4 A2J2 (HIDDEN) 


A3CR3 
(HIDDEN) 


ABCRI 
(HIDDEN) 


ASA2R5 


A3A2R4 


ASdA2 - 
TBI 


AZAI- 
CRI 


A3AI~ 
CR2 


A3AI- 
CR3 


AAI ~ 
CR4 


A3Al- 
CRS 


AJAI- 
CRE 


ASAIRI 


ASEL AGLI CBl A2K2 A@Ji CBZ A3K4 CBB ASKI A3K3 CB4 ASA2KS ASC3 ASAIMPI CAS 
(INSIDE) 


REF DESIG PREFIX @ 


Figure 5-25, 10 KW PA Cabinet 9, Lower Front View Component Locations 
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PARTS LOCATIONS 


REF 
DESIG 


Pl 
Ql 
Q2 
R1 
R2 
R3 
R4 
R5 


LOC 


4G 
SE 
5F 
2F 
2E 
2C 
2B 
1C 
3B 
3A 
5A 
6A 
5D 
5C 
TF 
6E 
6F 
2D 
5C 
6D 
5D 
2B 
5D 
4C 
4B 


PIN FUNCTIONS 


REF 
DESIG LOC 
onl 6F 

C2 3E 
CR1. 1D 
CR2 1D 
CR3 4F 
CR4 3F 
CR5 2F 
CR6 5B 
CR7 5B 
CR8 6C 
CR9 6C 
CR10 6C 
CR1l1 6B 
CR12 6B 
CR13 6E 
CR14 6D 
CR15 6D 
CR16 6D 
CR17 6D 
CR18 4F 
CR19 3F 
CR20 AF 
CR21 7F 
CR22 4F 

K1 4D 

1 (not used) 

2 600 VAC input 
3 Bias Adjust 
4 To 9A2K1-A 
5 Ground 

6 15 VAC input 
7 To 9A2C2 

8 To 9A2C5 

9 To 9A2C5 
10 = =15 VAC Input 
11 To 9A2K2-B 
12 Bias Output 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


No Key 

RF Mute 

To 9A2K1-B 
+28 VDC via Reset 
(not used) 

To 9A2K1 (+) 
(not used) 
Keyline 

(not used) 
Bias Monitor 
(not used) 


#5 VDC Output 


@3B 


of 


COMPONENT SIDE TRACK 


25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


(not used) 

-15 VDC Output 
(not used) 

+21 VDC Output 

To 9A2C5 

To 9A2C5 

220 VAC 

Ground 

Fil. V. Monitor (+) 
Fil. V. Monitor (-) 
220 VAC 


ORIGINAL 


NAVELEX! 0967-293-0010 


a c hs 


OPPOSITE (FOIL) SIDE TRACK 


Figure 5-26, 10 KW PA, Bias and Servo 
Power Supply PCB Assembly 9A2A1, 


Component Locations from Foil Side - 


5-65/5-66 


NAVELEX 0967-293-0010 


A RS RIO | 6ORIGC TBI Ril RIS Rig RIS RIG RIT 
RS 
RG6 
RS 
Ri =R2 RS RA CRI2 CRH CRIO CRI CR2 CRB 
REF DESIG PREFIX 9A4 
Figure 5-27, 10KW PA, Rectifier Assembly 9A4, Component Locations 
Jl (HIDDEN) J2 9Pi U?/ OPS 
Aa 
A2U5/ PIO 
A2N4/P9 
A2J2 
$F" oP2 
i . CHASSIS SLIDE 
. LOCK 
— ) ® AIOCI 8KV 
FEEDTHRU 
CAPACITOR 
BI AIBIJI/9P7 
REF DESIG PREFIX SAI (NOT SHOWN) 
ae! 


Figure 5-28, 10 KW PA, Chassis Assembly 9A1, Bottom Right Side View, 
Component Locations 


ORIGINAL 5-67 /5-68 


e 


BOX 


NAVE rk 0967-293-0010 


A7MPI (MANUAL AIiAISiI 
P5 TUNECONTROL) A7RI A7BI TB7 ATS! L8 (HIDDEN) 


9/2, 9P6 
( RF OUT CONN 
“HIDDEN ) 
ASUl-J3 
(HIDDEN) Al A2 A3 Q8 RB RI Q6 Q5 R2 u7 
R6-R22. AlIS2 
( HIDDEN ) 
cé 
AILAIMPI 
Abé ( HIODEN) 
Ci, p A8BSI 
R7-RB AINAIJI/ PII 
(HIDDEN). A3ZJI/P3 
Jl-J3 ABRI AILAIBI 
(HIDDEN ) J4/P2 
ween 4\ 2h E L5 
A4 pL, ri a ASBi 
TBS C4 
CR4 : j , 
(HIDDEN ) AISMPI 
( HIDDEN) Al2s2 
CR2~CR3, 
@R9-RIO TBIO L3 
( HIDOEN ) : 
L4 
Al3 ( HIDDEN ) 
DETAIL OF AS & A6 ASSEMBLIES 
c22 


ASMPI (MANUAL 
LOAD CONTROL ) 


P13 (HIDDEN) , 
REF DESIG PREFIX QAI ; ; Al2ZAIBIL = AI2ZAIJI/ = AIZAISI =U6 ss AI2AIMPI = C23 ~ C26, Al4Ci, 
PI2 ( HIDDEN) Li2~ Lt3 AI4RI-R5 
( HIDDEN) 


Figure 5-29, 10 KW PA, Chassis 
Assembly 9Al, Right Side View, 
Component Locations 


ORIGINAL 5-69/5-70 


NAVELER 6 


V7 2 O3 0010 


LI@L2 a 
(HIDDEN) Lid a4 L@ ceiH R4 Ci? ASAI A3 
_ ~ _ \ i go : 
cto — \ ) | fo 
~ Cl 
LIS 
soe § 
L6é 5 
C20, C2! 
(HIDDEN) ~ C32 
Th, 
cal 
AlOci! 
33 
A1OCIO 
Alocs Lu 
AlOCG 
C27, C28 
(HIODEN) 
Alocs 
AIOLI R6 
AIOL2 
AIO 


/ / 
AIOC! AIOLS AIGCS 


i 


AIOL4 AIOLS 


be 


RK 


REF DESIG PREFIX GAI 


Figure 5-30, 10 KW PA 


a 


ay ‘SAI, Front Center View, 


ORIGINAL 


5-71 


NAVELEX 0967-293-0010 


S32 Si All] /P6 
Me (HIDDEN) DS2 (HIDDEN) 6S! $4 Mi (HIDDEN) AISI/MPI AIS2/MP2 


er Al 


AAI 


$¢ {INSIDE} 


(HIDDEN) | 
AIR4 


AIRS 


RT EEE a oat oe em 
a Sa alericiied 


ASM 


ASM AGSS AGSG AGS3s 


AGMP2 


i AGS4 AGMPI AGDS! 


PLATE COMPARTMENT WITH TUBE REMOVED REF DESIG PREFIX 9Ai 


Figure 5-31. 10 KW PA, Chassis Assembly 9Al, Front Top View, 
Component Locations 


5-72 ORIGINAL 


NAVELEX 0967-293-0010 


(HIDDEN) 
SCREEN 
BS 
Cle 
Cll = CONTROL, 
GRID 
RING 
FILAMENT 
all RING 
(OTHER 
‘a INSIDE} 
FILAMENT €29,030 ¢63,Ci5, 
TERMINALS . clé,cie 
(ONE HIDDEN) 
REF DESIG PREFIX 941 


Figure 5-32, 10 KW PA, Tube Socket Detail 9Al, 
Component and Terminal Locations 


ORIGINAL . - 5-73/8-74 


NAVELEX 0967-293-0010 


PARTS LOCATIONS 5 6 7 8 9 10 
15 KW 1.5 KW AVG OUTPUT TO QAIAISI 
A FWO/REFL METER ZERO cee ent eee Bs — 10:1 GAIN INCREASE FROM QAIAISI 
REF REF REF REF -15 VOC PaO Gail Soe PEAK CAL 9AIAISI -I5 VOC A 
DESIG Loc DESIG Loc DESIG Loc DESIG LOC 
C1 2G CR6 4D Q7 GE R23 8E ae Ole 
C2 3G CR7 5G R1 LF R24 8D & OrQOe7 Oce Oeo | < 
C3 4G CR8 5G R2 IG: R25 9D ‘ 
C4 4G CR9 5F R3 2G R26 9D 
C5 6G CR10 8D R4 3G R27 9C C 
C6 6G CR11 8C R5 4B R28 9C 
CT 6G CR12 TE RG 4D R29 6F 
C8 6F CR13 7D RT 4E R30 8C 
C9 4G CR14 8G R8 2c R31 8G eae 
C10 8C CR15 8F R9 PAG R32 8F 
Cll 7C CR16 8E R10 2D R33 oF 
C12 6D CR17 7C Ri 2D R34 9G 
C13 8C CR18 7D "R12 2E R35 9F E 
C14 5C CR19 6D R13 2E R36 OF 
C15 2B CR20 4G R14 3E R37 9E 
C16 3C IC1 2¥F R15 4D R38 9E 
C17 9B IC2 5G R16 4E R39 6C F 
C18 2B Ql 4C R17 4G R40 5E 
CR1 2F Q2 4C R18 4D R41 6D 
CR1 2F Q3 TF R19 5G R42 7E 
CR3 3c; Q4 5C R20 6G R43 6C G 
CR4 3D Q5 5E R21 3E R44 3C 
CR5 3D Q6 6C R22 5F R45 7G ts 
ze) 
H 
REF DESIG PREFIX SAIATAI 
| 2 6 7 8 9 10 


Figure 5-33. 10KW PA, Peak/Average 


Detector PCB Assembly, 9AIAI1A1, 
Component Locations from Foil Side 
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(CATHODE: 
LOA0 REF 
OuTPUT 


(caTHOSE?. 
TUNE REF 
GUTFUT 
(PLATE) 
TUNE REF 
SuTeut 


6049-5604A 


€PLATE) 
(Oa REF 
QUTPuT 
inPUT PROM 


REF DESIG PREFIX SAIASAL 


Figure 5-34. 10 KW PA, Detector PCB Assembly 9AIA3Al, 
Component Locations 
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NAVELEX| 0967-2 93-0010 


t 
Py 
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zt 
nN 
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PI 


PREFIX SAIASAI & SAIASA2 


3 4 


COMPONENT SIDE TRACK OPPOSITE (FOIL) SIDE TRACK 
PIN FUNCTIONS 
PARTS LOCATIONS 1 +28 VDC 21 To 9A1A5Q4-C or Q8-C 
2 Preposition Ground 22 Servo Run 
Aasie LOC orate LOC ane LOC Sank L i ee a es Gee 
ie EOC DESIG! BO’ 4 (not used) 24 (not used) 
5 Threshold Relay Wiper 25 not used 
Cl 13C CR4 6E K3 8F RG 7G R26 6E Py 
6 Ground 26 To 9A1A5Q1-B or Q5-B 
C2 13C CR5 8C K4 11F R7 9G R27 5E 
7 To 9A1A5Q3-B or Q7-B | 27 (not used) 
C3 13B CR6 8G Pl 14H R8 10G R28 5E 
8 To 9A1A5Q4-B or Q8-B 28 Threshold Relay N.C. 
C4 13B CR7 9G Ql 7F R9 oF R29 6D 
9 (not used) 29 (not used) 
C5 2D CR8 12G Q2 9E R10 TE R30 5E : 
10 +21 VDC 30 = =Shield Ground 
C6 6E CR9 3H Q3 7C R11 7E R31 4C 
1] (not used) 31 -15 VDC 
C7 5E CR10 10E Q4 12G R12 TE R36 10E ay 
12 Servo Enable 32 Preposition Voltage 
C8 6G CR11 12F Q5 13G R13 8D TPl 7G ay : 
13 (not connected) 33 Position Pot. Wiper 
C9 5F CR12 11H Q6 12D R14 9D TP2 9D ‘ 
14 (not connected) 34 Cathode Sig. from Detector 
C10 13G CR13 13E Q7 12D R15 7C TP3 2G ‘ 
15 To Threshold Pot. 35 Plate Sig. from Detector 
Cll 13F CR14 13E Q8 10F R16 10G TP4 oF ‘ : 
16 = High Gain Input 
C12 13G CR15 6H Rl 3D R17 9D TP5 9G 
17 To Threshold Pot. 
C13 8C CR16 5H R2 2D R18 8F TP6 10C ‘ : 
18 To Surveillance Gain Pot. 
CR1 5G IC1l 6G R3 2C R23 9G TP7 11C 19 (not used) Figure 5-35. 10 KW PA, Tune 
CR2 5G K1 2F R4 1C R24 10C VR1 LIE 20 To 9A1A5Q3-C or Q7-C ; and Load Servo Amplifier PCB 
CR3 TF K2 3F R5 5F R25 10C Assemblies, Component Locations 


from Foil Side 


ORTICINAT. B_7O/FUk 


— 
EF REF REF 

~ESIG LOC DESIG LOC DESIG 
C1 11G C24 10F Q2 
C2 12C C25 oF Q3 
C3 2F C26 10C Q4 
C4 3F C27 10E Q5 
C5 11F CR1 2E Q6 
C6 10D CR2 2E R1 
C7 10C CR3 5E R2 
C8 4¥F CR4 5C R3 
C9 4F CR7 11E R4 
C10 5D CR8 4E R5 
C11 6D CR9 4k R6 
C12 11C CR10 6D R7 
C13 6F CRil 6D R8 
C14 6F CR12 = 8D RQ 
C15 11F CR13 8D R10 
C17 12D ICl 3E R11 
C18 11D IC2 4k R12 
C19 8F IC3 6E R13 
C20 oF IC4 SE. R14 
C21 oF Pl 12G R15 
C22 12K Q1 5D R16 
PIN FUNCTIONS 

————$<—_ 

1 = (not used) 

2 Multimeter Ampl (-) Input 

3 (not used) 

4 Ground 

5 (not used) 

6 Fwd Power Monitor Output 

7 Reflected Power Meter Output 

8 VSWR Limit Monitor Output 

9 (not used) 
10 +6 VDC 
11 (not used) 
12 (not used 
13 (not used) 
14. ++15 VDC. 
15 (not used) 
16 Reflected Power Monitor Output 
17 =-15 VDC 
18 (not used) 


PARTS LOCATIONS 


LOC 


SE 
6E 
TE 
7E 
9D 
2F 
2D 
2F 
2F 
2D 
3D 
3D 
4F 
3E 
3F 
oF 
5F 
4D 
5C 
5C 
7C 


19 
20 
21 
22 
23 
24: 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


REF 

DESIG LOC 

R17 5F 

R18 7C 

R19 7D 

R21 7F 

R22 8F 

R23 7D 

R24 9C 

R25 8F 

R26 8C 

R27 9D 

R29 9E 

R30 9E 

R31 10F 

R32 10F 

R33 oF 

R34 10C 

R35 11E 

R36 7E 

R37 TF 

R38 7F 

R39 11D 

I 

Ground 
Reflected Power Monitor Input 
(not used) 
Forward Power Meter Output 
(not used) 
-6 VDC 


Forward Power Monitor Input 
(not used) 

Plate RF Status Output 

Tune Servo Enable 

Ground 

(not used) 

-15 VDC 

Load Ref. Plate from Detector 
Multimeter Ampl (+) Input 
Meter (-) 

Meter (+) 


ua A 
1 Pont ts eas snes 


i 
‘ 


| 
| 
ORIGINAL 


NAVELEX 0967 -~-293-0010 


Ra SH de om 


Figure 5-36 


10 KW PA, Meter Amplifier 


PCB Assembly 9A1A5A3, Component 


Locations from Foil Side 
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3ieS 


REF DESIG PREFIX SAiASA4 


Figure 5-37. 10 KW PA, Multimeter Switch Assembly SAILASA4, Component Locations 


ORIGINAL 5~-83/5-84 


| 
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PARTS LOCATIONS 


REF REF REF 
DESIG LOC DESIG LOC DESIG 
C1 9C CR12 6F R3 
C2 3C CR138 7D R4 
C3 10C CR14 6E R5 
C4 4k CR15 10E R6 
C5 8E CR16 10E R7 
C6 10D CR17 8C R8 
C7 11D CR18 10F RQ 
C8 10C CR19 10E R10 
C9 10C CR20 oF Ril 
C10 10C Pl 12G R12 
Cll 6C Q1 3D R13 
CR1 2E Q2 4D R14 
CR2 2C Q3 5D R15 
CR3 8C Q4 5D R16 
CR4 3D Q5 6D R17 
CR5 4 Q6 6E R18 
CR6 4F Q7 7E R19 
CR7 AC Q8 8D R20 
CR8 4C Q9 9D R21 
CR9 6C Q10 9D R22 
CR10 4C R1 2F R23 
CRII1 6F R2 2F R24 

PIN FUNCTIONS 

1 To PREPOS Indicator 18 

2 To 9A1AGQ1-B 19 

3 (not connected) 20 

4 Preposition Ground 21 

5 (not used) 22 

6 To 9A1A6Q1-C 23 

7 +28 VDC in Manual 24 

8 To RF AT PL Indicator 25 

9 High Gain 26 
10 Tune Power Request Output 27 
11 To TUNE POWER REQUEST 28 

Indicator 29 
12 Plate RF 30 
13 (not connected) 31 
14 Timer Disable 32 
15 (not used) 33 
16 +28 VDC 34 
17 To 9A1AG6Q1-E 35 


A 
REF 
LOC DESIG LOC 
2E R25 7E 8 
2C R26 7D 
3F R27 oF 
2¥ R28 10E 
3E R29  8E C 
3D R30 8C 
3C R31 9E 
3E R32 8D 
3G R33 8C 0 
4G R34 9E 
AE R35 9D 
5G R36 9C c 
5E R37 10E 
4C R38 9E 
5C R39 9C 
aC R40 12E c 
7D TP1l 3E 
5E TP2 2C 
5E TP3 6F 
5G G 
TE 
TF 
H 
Timer Reset 
(not used) 
(not used) 
(not used) 
(not used) 
(not used) 
(not used) 
(not used) 
(not used) 
(not used) 
Ground 
(not used) 
-15 VDC 
Inhibit from I. Box 
Motor Run 
Servo Run 


To TUNING Indicator 
Decoder-on Ground 


REF DESIG PREFIX 


QAIAGAI 


ORIGINAL 


NAVELEX 0967-293-0010 


cs 


| PE cRIS 


Figure 5-38, 
, PCB Assembly 9A1A6A1, Component Locations 
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10 KW PA, Tune-up Control 


from Foil Side 
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PIN PUNC TIONS 
i Line Voltage Det. 6) 18 
z Line Vollage Det. i-} 28 
3 inot used} 23 
4 inot used) 22 
Fs 3115 VAC Common 23 
& inot used) 24 
vi All Motor Run 25 
8 fnot used) 26 
§ Al2 Motor Hun 27 
38 inot used) 28 
ii inot used} 28 
#2 08696415 VDC 38 
43 inot used) 31 
14 Plate Current Monitor Input 32 
315 inot used?) 33 
38 Tune Overload Protect Ouiput 34 
47 fnot used) 35 


18 Ground 


inot used) 

inol connected: 

Screen Current Moniter Iyout 
inot used) 

Motor Bun 

115 VAC 

Decoder-on Grd Input 

inot used} 

Relay Contact Arc Protect 
Decoder-on Grd Output 
Relay Contact Arc Protect 
Toe SAITAGGQ2-E 

Band Advance 

Ground 

To SAIASG2-B 

428 VDC 


Figure 5-39. 10 KW PA, Bandswitch Control PCB Assembly 9A1A6A2, Component Locations 
from Foil Side 
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PARTS LOCATIONS 


REF 

DESIG Loc 
Ci 12G 
C2 11G 
C3 5D 
C4 6D 
C5 8D 
C6 9E 
C7 9E 
C8 12F 
C9 -11F 
C10 7C 
C11 8D 
C12 oF 
CR1 3C 
CR2 3D 
CR3 3D 
CR4 3k 
CR5 3F 
CR6 oF 
CR7 6F 
CR8 7F 


REF 
DESIG 


CR9I 
CR10 


CRI1 


CR12 
Pl 
Ql 
Q2 
Q3 
Q4 
Q5 
Q6 
R1 
R2 
R3 
R4 
R5 © 
R6 
R7 
R8 
R9 


LOC 


8F 
oF 
10E 
9G 
13D 
8E 
TE 
6E 
9 
5K 
10E 
3C 
3C 
3D 
3E 
3E 
4G 
5G 
6G 
7G 


PIN FUNCTIONS 


+28 VDC via Reset Switch 


No Key Output 

Ground 

Tune Time Fault Meter 
Ground 

Ground 

Ground 

{not used) 

(not. used) 

(not used) 

(not used) 

Timer Reset 

{not used) 

(not used 

(not used) 

Ground 

(not used) 

Bottom of I, Limit Pot. 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
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DESIG LOC 


R10 8G 
Ril 5D 
R12 oD 
R13 5C 
R14 6D 
R15 6D 
R16 7D 
R17 7D 
Ri8 8D 
R19 10D 
R20 8D 
R21 9D 
R22 10E 
R23 10G 
R24 11F 
R25 10G 
RT1 6D 
RT2 7D 
RT3 9D 
TPl 11F 


[, Limit Pot. Wiper 
Screen Monitor Reference 
Screen Fault Meter 

Plate Fault Meter 

Wiper of 1, Limit Pot. 
Plate Monitor Reference 

ly Limit Pot. Bottom 
VSWR Fault Meter 

VSWR Limit Pot. Wiper 
Limit Switch Fault Meter 
+28 VDC from Limit Switches 
Bottom of VSWR Limit Pot. 
Shorting Stick Interlock 
Chassis Slide Interlock 

PS Access Door Interlock 
Piate Interlock 

Input Interlock 
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Figure 5-40. 10 KW PA, Fault Sensors 
PCB Assembly 9A1A6A3, Component 
_ Locations from Foil Side 
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Figure 5-41. 10 KW PA, Fault Detector Switch Assembly, Component Locations 
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SiLi $1-2F $1-4F S$1-4R (HIDDEN) RI R2 RE R4,ETC 


| Si-tF Bi-i@ Si-3F §1-3R $1-8F S1-GF S1-?F $1-8F 


REF GESIG PREFIX SALAISAI 


Figure 542, 10 KW PA, Band Repeater Switch Assembly SALAIZAIL, Component 7 wations 
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CODE LINE 4 |o &TB4-7 e = 
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CODE LINE 3 Jo 8TB4-8 = 
CODE LINE 2 |m 8TB4-9 i = SHIELD GRD 
CODE LINE | |[- 8TB4-10. P7~ 07 r— RE MUTE 
P7 — A(7) (KW PA FAULT 
EXCITER GRD |* 6El L | 
STBY INDICATOR |o P9- s(7) 8184-27 5 TUNE OVERLOAD PROTECTION 
OPER INDICATOR |x P9- K(7) aig rahe ath 
READY | ¢ P9-A(7) P7 —G(7) Y 
TUNE ENABLE | x P9-E(7) P? — F(7) STBY INFO NO, 
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o 4 SHIELD 
~, x 
> rw 
y z 
x SPARES 
> a 
AR © ; 


Weld (— 
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o weP2-0(5) SPARE aS) 
m weP2 - £(5) SPARE S 
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o w7P2 — a(S) WBPI — R(3) D 
° w7P2 —C(5) WPI — S( 
a 3) wo 
IDEBAN T 
SIDEBAND SELEC = wees bts) Wer aS 7 
m W?P2-—€(5) w6P! — u(3) c 
” WrPecs ECS) =< WaPI — v(3) < 
@ w7P2 —6(5) ® WaPt ~ w(3) = 
a wree = HS) W8PI~ x(3) x} | 
om W7P2 — J(5) 
CLASS OF EMISSION oe WBPI — 2(3) N 2 
RE ADBACK ‘g w7P2 — K(5) W8PI~ 4(3) Re 
[7 w7P2 —L(5) w8PI~ £(3) te 
= 7P2 -M 
NCEE SMS) W8PI - ¢(3) al 
|Z W7P2 — N(5) W8PI~ £(3) a! i 
OPER READBACK | 0 W7P2 - P(5) : Werinieit =| om: \ CLASS OF 
STBY READBACK | W7P2— R(5) | EMISSION CONTROL 
wo w7P2—S(5) i | wernt) ao ere 
Bees beat oo) eee: | a 
= SSNs | | WBPI~A(3) wl | 
IDEBA T -uU . ‘ 
Sr aotsck oo < W7P2 5 | j WBP1—4(3)———__+_]4. | stanpBY COMMON 
z w7Pe — wis) : tt W8PI - 4(3) =| OPERATE 
—-W 
H W8PI - A(3) PER/STBY MMON 
iP W7P2— x(s) (3 S| OPER/STBY CO 
Bee Restos eA WBPI - m3) X | CLASS OF EMISSION CONTROL COMMON 
A ADBACK | < w7P2-Y weP - 3 . PAR 
READY READBACK COMMON [Nw W7P2 — 2(5) i oy at) # | SPARE 
wep 3 “p} SPARE 
FAULT READBACK |” w7P2—a(5) dani ) Z 
FAULT READBACK COMMON |& W7P2~ £(5) r(3 FREQ CONTROL COMMON 
LOCAL STaTus |®& w7P2-@(5) 
LPA COMMON | w7P2-d(5) a 
5 TUNE | w7P2~e(5) a ro 
; TUNE COMMON | Ww7?P2- (5) mS 
A +5voc |x W7P2 ~9(5) w7Pt — a(3) 
@) W7PI— B( 3) ——___ 
ms SPARE [Ss ~W7P2- A(9) W7P1- C(3) 4 be 
7 SPARE | w7Pe- 4 (5) WF PLS B33 SIDEBAND SELECT 
a STBY/OPER READBACK COMMON | y w7P? bis) Ww? PI — €(3) . 
um SIDEBAND SELECT COMMON | ¥ — W?P2~m(5) = W7PI~ F(3)} " 
s H = F(3y = “i 
SIDEBAND SELECT |'y wrpe-n(5) ~ 
READBACK COMMON * ae ie w7P1~6(3) ——-—4 |e 
SPARE Se es > _ . 
CLASS OF EMISSION - w7p2- Boe w7Pt-H(3) ae ec 
READBACK COMMON ia $ a eh eres eel 
+5VDC GRD |} ——— Wire - Pr (5) ey CLASS OF EMISSION 
W7Pi- K(3) —4 x RE 
ADBACK 
Sets eh Bee ooh oO Se otek, ope Lp wR Ls) Ee 
z W7PI ee x 
W7PIL -N(3)— — --- a 
W7PI D OPER RE ADEACK 
W7 Pi o>! STBY RE ADBACK 
W7PE wn 
; W7PL - 4 
= 23 : 
g s Bs WES f SIDEBAND SELECT z 
= | ow7ps RE ADBACK 
x 115, /2 3OVAC —— W2P?.- AC HAS) ee . : ei 
oe GRD were -CC Was) howe esi = 
m 15/2 SOVAC W2P2- BC HAS) * = 
a . w7Pl— y(3)y -. —~ <j} READY READBACK ies 
ee | W7PtE- 7( 4) - N] READY READRACK COMMON hee 
‘ i W7PI @{3) —-- a | FAULT REL ADBACK 
: . ; aD 
AUX INPUT FILTER w7P1 ~ £(3) &| FAULT READHACK COMMON = 
br} W7Pt cay yf LOCAL Ve TATUS 2 
Ly es “ wet £04) ae 4 a] LBA COMMON 7 
“ gS ) ; ‘ NO 
soy c KE YLINE WoL ACA) | W/PE  e( 5) - j | m] TUNE ca 
— 1 © KE YUINE WPL RCS) | wrt - F(a) = 4 Tat TUNE COMMON 
RO on OPER STBY WORE CCA) | wrt - #4) moet dag | +S VDE = 
- iy p GND W6PT — 0( 4) Ww/ Pt ACS) SPARE = 
ee Yo FAULT WRI tear WPT (3) “e-1 SPARE ey 
ee z . FAULT WoPh (a) t W?Pt-~A(3) - 4 STBY/OFER READBACK COMMON Ns 
i t Fe 
OD 4 i Worl  6f4) | ows7pt om(s) ~ 4 TS] Sep RAND SELECT COMMON 
3 95 ry WOPE- #3) W7HT- 264) sont qf DIDEBAND SELECT 
es : SPARE < I ; fo] RE ADBACK COMMON 
ao - “Wert C5) | WERE og ( 5) a] SPARE 
; A CLASS OF EMISSION _ 
= eo eee eaney | ieee pe ST READBACK COMMON 
g So Wel oko 3) : PX} esvec. oko 
ee fj Oe. 
$a ve) 
oo 
2 oo 
Zo 
~ 3 
os 
Cae 
pa 
ome 


“o—™, 


c Mi ae A 10 KW PA & 
D Pi 2 e a Power Supply 
E P8 -F (7) 
- -M (7) 
[ -G (% 
’ -A (2 
: -K (7 
3 -D (% 
7 -H (7) 
x -B (7% 
* 1 - Cc (7) 
. “L (9 
x -3 Wy 
J A oe St) 
a Pll - DD (i) 
Vv B Shield Grd, 
a 8T1-220 VAC TAP 
: 8T1-220 VAC TAP 
Pa 8T1-220 VAC TAE 
P9 - P (7) 
8TB2 - 2 
8Tl - 2 
P29 -R (7): 
8TB2 - 4 
8T1 -1 i 
- R1 
ia 
- R3 


Circuit 
Breaker 
8A1CB2 


SAICB2 8sTl - 
8T1l - 
8TB3 - 
8TB3 - 
9F1 
Ground 

8A1CB1 Primary Power 

{ 8E3 
8T1 (Note 1) 
Terminal 8R1(390K RES). 
8E3 8T1 (Note 1) ' 
8A1CB1 i 


Op pw 
Anh onyKedR 


A 
8T1 8T1 (Note 1) 8AICB1 e 
(Note 1 TAP 3) | 8E3 
220 V TAP 1 8TB3 - 1 : E 
ws 220 V TAP 2 P10 ~ (1) : 
8TB3 - 2 
{ 220 V TAP 3 P10 - (1) G 
8TB3 - 3 H 
wi ae | 8A1CB2 J 
- 2 8A1CB2 K 
- 3 115 VAC L 
- 4 115 VAC M 
we RI 8TB3 - 4 N 
R2 8TB3 - 5 P 
R3 8TB3 - 6 
ws 8TB1 - 1 P15 -R (3) 
" j 2 P9 -I (7) 


; NOTE 1; Tl Primary Taps used (3 Taps) depend on facility primary power. 


mo x= o n m o (o) @ > 
g r 
= ? 
N GRD | > Pil-S(1) (de) 
FS ar Shae ale nae 5 WIRE CODE . “ 
Oo HIBIT }O] SieNCD TO IKW PA = 
x TUNEPOWER REQUEST | Oo ‘ sireacls = 
ra INTERLOCK [m S peeees, : a 
a tsvac inl Z . : fo 
usvac to| 2 PIS ~C(3) ‘ = 
PIS -D(3) WIRE CODE 3 
er FAULT |x| > FROM EXCITER w 
Oo of UE PI5-E(3) w oO 
x} co PiS-F(3) = 
a SHIELD 6RD c 
a x PH-9(1) fs] REFL PWR 
> 260, ere * S—=Pli- e(1) cil FWD PwR | a 
ne is P8-F(7) RF REQUEST ‘i 
® ya P8-M(7) STANDBY COMMON ® 
a P8-6(7) STANDBY COMMAND 
ie P8-A(7) INHIBIT 
P8-K(7) OPERATE COMMAND 
3 P8-0(7) ial eee 
6 FAULT | » PIl—C(1) P8-H(7) STANDBY N.O. of 6 
N MANUAL GRD | PIT—U(1) P8-B(7) FAULT(+28) $053 N 
KEYLINE | o> PlHi—all) P8-C(7) LOCAL OVERIDE sae 
RF MUTE lo PIl—B(1) PB-~L(7) OPEPATE N.O. wear 
STANDBY COMMAND | m PH—e(1) P8-J(7) OPERATE NC, 8 
STANDBY INFO NO. | 1 Pil-G(1) P8-E(7) KEYLINE wie 
os “STANDBY INFO COM | @ Pil—F(1) P9-MC(7) +2ev 
@ OPERATE INFO NC] x PII—-H(1) PlI-p(1) rune OVERLOAD i) 
OPERATE INFO COM |< Pii~u (1) PROTECTION 
OPERATE INFO NO} x Pli-K(1) 
OPERATE COMMAND | - Pit — (1) 
GRO/z g El 8TI-220vAC TAP \ 
- ie 8TI~-220VAC TAP 220VAC 39 
© a 8T1-220VAC TAP o 
5 P9 -P(7) 
. 8782-2 
ie, re 115 VAC 
- P9-R(7) 
ks 8TB2-4 
BS 8Ti-1 S 
8T1-Ri 
INHIBIT | > 8: .TB4-17. 8TI-R2 panone 3g 
FAULT | wo 8, :TB4 - 2} BTI-R3 
LOCAL OVERIDE Jo 8 TB4-22 
RF MUTE fo 8 . TB4-19 
bas KEYLINE | m 8 184-25 | eaeeeer RF INPUT = 
TUNE POWER REQUEST | 71 8 TB4—14 & 
STANDBY COMMAND | & R4—16 n 
STANDBY NO. |x 8 TB4-20 
OPERATE N.C.]c 8. 1TB4-24 
OPERATE COMMAND | x 8 184-18 
~~ ~~ OPERATE Wo [= = —=8 TEt-23-—f -- - = : 
STANDBY COM |x 8 Ta4d-15 (BOTTOM) 
SPARE | 2 
Vv 
© 
B : s 
E (>) zz e2 
Cc z = 
< zs 
: ry) FE 
rod 2 = 
2 : z 3 nN 
=z Bes 
n Es 
3 
READY | > PIS - (3) 
INHIBIT | w PIS - M(3) 
= FAULT jo PIS—L (3) b 
LOCAL OVERRIDE |o PI5— V(3) on 
TUNE ENABLE |m PIS - K(3) 
TUNE [| 7 PIS ~ N(3) 
TUNE 2 |@ PIS - P(3) 
STANOBY COMMAND | x PI5 - $(3) 
$ STANDBY/OPERATE COMMON | ~ 8 TBI-2 a 
OPERATE COMMAND |. PIS-W(D 
OPERATE INDICATOR | x PIS — 4 (3) 
SPARE |r- 
428v0C lz ———— 8 184-26 
KEYLINE | z PIS -U@)— 
+ 5 VAC jo 8. 783-7 > 
~N “ 
15 VAC Ia 8 TB3-8 
STANDBY INDICATOR | » PI5S-—G(D 
s Re 
e z 
yy 
@ « - S 
« 
{ 
b | b 
wo @ o 
8TB3-6 = 
8183-7 | | 
a wu 
rs } 
| 
= | 
g 
> ; 
fe} 
_ 
n 
| 2 Melee) oTB3-6 
~ wero —b—w 
6 WIP! ~ a(3) BTBS-5 r 
a —8TB3-4 Pm 
Werl-A@) @aIcB2 
wari-ct)—} we 
W2P!-8@) BalcB2 
| 
uo 
rt | W3PI-AG) g us 
wari-ceo—L—w3 PIS-R(D STANDBY/OPERATE en 
ws3pi-3® aim 
Pg-1(7) COMMON(+28V0C) B35 
P7-M (7) ES 
g PH=z (1) FI re 
PiS-r (3) 
. wie oe TS, Be Oe 2 — Somer J : 
. & 
4 x o s] ra) wo > 


UO! SUUODT|YU] YUN puy youlqeg Wd 
MM T-10}0Xg (A) P8-LUA/NV “SPS andLT 


(z JO z yeoys) WesBeIg oeULEYOg * Sul 


V8 WONd SSYIM 3JHL 3AONn 


Givi DW AOZZ OL Sdv¥L OV 
AINdNI Iv AOZZ YO4“LNGNI IV AOS’ HOS GAYIM NMOHS IL 1 


AOSb WOWA AUVINIYd [1 OL 169 


5 
a 
m 
7.) 


0100-€62-L960 XHIAAVN 


600V 0C 

2400v 0C 

OA 

o8 

oc 

OA sTaY 

PWR SUPPLY INTLK 
W5V AC 400CPS HOT 
"IS5VAC 400 CPS COM 
WSV AC 60 CPS) HOT 
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34 +l} P PWR SUPPLY INTLK 
35 , ——-—+) kK 5VAC 400 CPS HOT 
36 €}-—— L  WISVAC 400 CPS Com 
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14 nt 8 T2 INPUT 
8 & ——+> H 
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2<el__ 
\A2Pi (1AtuI) \A2u9 
&E RF INPUT 
' i} 
1A2@P2 (iAtJI2) 1\A2J10 


INPUT MONITOR 


1 ' 
1A2P4 (1A1A3U2) 1A23 
t f 


RF OUTPUT 


ORIGINAL 


NAVELE} 


P/o 
iA2P3} 
SPARE 41 ¢,——| 
RE MUTE 44 
FAULT 9 ep 
T.0.R 7 €— 
STBY INFO NC 32 
STBY INFOCOM 33 1 
STBY INFO NO 37 
OPER INFO NC 38 
OPER INFO COM 42 ¢4. 
OPER INFO NO 43 ¢! 
MANUAL GRD 3 , 
CODE 1 45 
CODE 2 46 
CODE 3 47 
CODE 4 48 
CODES 49 ¢ 
MODE 50 ¢ 
TGC SHLD 56 
T6C 57 z = 
' 
| 
PPC 58 = 
PPC SHLD 59 ¢! 
CHASSIS GRD ao 
] 
if 
KEYLINE 64 ¢L 
SPARE 63 ¢ 
STBY COMMAND 52 
OPER COMMAND 53 
| 
( 
EXT FWD SHLD 62 ¢1 
EXT FWD 6 = 
EXT REFL 65 ras 
EXT REFL SHLD 66 el 
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(A2Al FIL BOX 


7 WA2AlIT 


SPARE 


oo ~-———--+-) 8 RFE MUTE 
he +> FAULT 
— at DOP 
———oTgss STBY INFO NC 


STBY INFO COM 
STBY INFO NO 


OPER INFO NC 
OPER INFO COM 
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tt 
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—-oTot MANUAL GRD 
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O Ons —+> CODE 3 
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Figure 5-44, 1 KW PA, Case, Schematic 
Diagram. 
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Figure 5-44 
Parts Locations 


REF 
DESIG LOC 

Bl 5C 
B2 571 
cl 5C 
c2 214 
C3 22A 
C4 27A 
C5 22B 
C6 22B 
CT 21D 
c8 22B 
cg 25B 
C10 23C 
Cll 22c 
c12 23D 
C13 24D 
C15 22C 
C16 22C 
C17 25B 
C19 26D 
c20 24C 
C21 22C 
C23 25C 
C24 26B 
C25 Not used 
C26 °° 22¢ 
C27 22D 
C28 25D 
C29 32G 
C31 38D 
C32 25C 
C33 25C 
C34 25C 
C35 27C 
C36 28D 
C37 27D 
C38 22C 
C39 25C 
c40 28C 
C41 25B 
C42 25B 
C43 25B 
C44 25B 
C45 22B 
C46 22B 
C47 22B 
C48 22B 
c49 17F 
C50 18F 
C51 12G 
CR1 6G 
CR2 “51 
CR3 17H 
CR4 17H 
CRS 17H 
CR6 171 
CR7 17G 
CR8 17G 
CR9 17G 
CR10 17G 
CR11 17E 
CR12 551 
CR13 27D 
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REF 
DESIG 


DS5 


J4 


J5 


R10 
Rll 
R12 
R13 
R14 
R16 
R17 
R18 
R19 
R20 


NAVSHIPS 0967-293-0010 


LOC 


28F 


3A 

51F 
3B,6E, 
20A ,27F, 
28G 20H, 
32H,44D, 
52B,55C 
21F ,27F, 
27G ,23E, 
38D ,32D 
9E 9G, 
10F ,35F, 
38G ,45B, 
51A ,50E 
18H 

18G 

18G 

18G 

18F 

18F. 

51G 

5G 

51 

561 

22A 

21A 

21B 

24D 

26B 

24B 

13G 

Not used 
7C,14G 
50G 

50G 

21B 

26B 

21D 

26D 

24C 

24C 

22D 

26D 

38H 

36F 

45C 

45B 

45E 

Not used 
23B 
23B° 
24B 

24B 

28D 


REF 
DESIG 


AITB1 


Alvl1 
Alv2 
A2 

A3Cl1 
A3C3 
A3C4 
A3C5 


LOC 


24B 
16F 
23D 
23D 
24D 
25D 
5G 
28H 
13F 
28G 
58A 
Not used 


8B,9D, 
15A,15B 
9C ,12A 
8D ,13C 
31B 

33B 

35C 

35B 

Not used 


REF 
DESIG 


A3C6 
A3CR1 
A3CR2 
A3CR3 
A3CR4 
A3J1 
A3J2 
A3L1 
A3L2 
A3R1 
A3R2 
A3R3 
A3R4 
A3R5 
A3R6 
A3R7 
A3R8 
A3R9 
A3T1 
A4 
A5C1 
A5C2 
A5C3 
A5C4 
A5CR1 
ASCR2 
AS5CR3 
ASCR4 
A5SCR5 
ASCR6 
ASCR7 
A5CR8 
ASCR9 
ASCR10 
ASCRI11 
ASCR12 
AS5CR13 
ASCR14 
A5CRI15 
A5CRI16 
A5SCRI17 
ASCRI18 
A5CRI19 
ASP1 


A5Q1 
A5Q2 
A5Q3 
A5Q4 
A5Q5 
A5Q6 
A5R1 
A5R2 
A5R3 
A5R4 
ASRS 
A5R6 
A5RT7 
A5R8 
A5RO 
A5R1O 


AN/FRT-84(V) 


MAINTENANCE 


LOC 


338A 
Not used 
35C 
35B 
Not used 
32A 
38A 
33B 
33B 
34B 
34B 
Not used 


Not used 
36B 


36A 

Not used 
Not used 
35B 

34A 
17B,69A 
22F 
21F 

23G 

26G 

21G 

22H 

33D 

33E 

33E 

33E 

33E 

34E 

34F 

23F 

22F 

21F 

24H 

26G 

23H 

25G 

25G 

26F 

26G 

21H ,23F, 
26F ,32F, 
38D 

34E 

35E 

23F 

25F 

25H 

26H 

34D 

34E 

35E 

35E 

36E 

22E 

23E 

23F 

23F 

21F 


REF 
DESIG 


A5R11 
A5R12 
A5R13 
A5R14 
A5R15 
A5R16 
A5R17 
A5RI18 
A5R19 
A5R29 
A5R21 
A5R22 
A5R23 
A5R24 
A5TP1 
A5TP2 
A5TP3 
ASTP4 
A5TPS5 
A5TP6 
A6Ci 
A6C2 
A6C3 
A6C4 
A6C5 
A6C6 
A6C7 
A6CR1 
A6CR2 
A6CR3 
A6CR4 
A6CR5 
A6CR6 
A6CR7 
A6CR8 
A6CR9 
A6CR13 
A6CR14 
A6CRI5 
A6CRI16 
A6CRI7 
A6CRI18 
A6CR19 
A6CR20 
A6P1 


A6Q1 
A6Q2 
A6Q3 
A6Q4 
A6Q5 
A6Q6 
A6Q7 
A6Q8 
A6Q9 
A6Q10 
A6Q11 
A6Q12 
A6Q13 
A6R1 


LOC 


24F 
24F 
24F 
24F 
25F 
25F 
25G 
25H 
24H 
24H 
26G 
26G 
25G 
26G 
34D 
36E 
23H 
23F 
25F 
25H 
49A 
46D 
46B 
49A 
50B 
48B 
49E 
33G 
33G 
33G 
33G 
34G 
341 
361 
46C 
46B 
50D 
47D 
50E 
50E 
50D 
49D 
98C 
49C 
9E OF, 
10F ,32G, 
35F ,38G, 
45A ,51B 
10E 
37G 
36H 
351 
361 
48E 
47C 
46C 
46B 
48B 
49B 
49B 
49C 
oF 


REF 
DESIG 


ATRI6 
ATRI7 
ATR18 
ATR19 
ATR20 
ATR21 
ATR22 
A8C1 
A8J1 
A8J2 
A8J3 
A9AIRI 
A8A1R2 
A8A1R3 
A8A1R4 
A8A1Z1 
A8A1Z2 


LOC 


16E 
16F 
15E 
15F 
15E 
14E 
14F 
45G 
45F 
50F 
50G 
46G 
47H 
48G 
48F 
48F 
48H 


NAVELEX. 0967-293-0010 Figure 


5-44 


38 [ 


RF OUTPUT (M/W 1A2P4) 


> J5-Z 


J5-b 


FOLLOWER 


/ Ro 
4.7K 
$$ wn H 
TRI AITBI-8 DRIVER BIAS 
R34 cwi3 R9 
10K 
jes in 8 
R15 DRIVER BIAS 
14 
CR7,IN9 TisSq | i 
I 
P/O AG 


ir 37 lL 8h. 2 39 | 40 | 


Figure 5-45, 1 KW PA, Chassis , 
Schematic Diagram (Sheet 1 of 2) 
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REF REF | REF 


figure 0-44 NAVSHIPS 0967-293-0010 AN/FRT-~-84(V) DESIG LOC DESIG 0c _ DESIG LOC 
Parts Locations MAINTENANCE . 
REF REF REF REF A5R11 24F A6R2 10F ATRI16 16E 
DESIG LOC DESIG Loc DESIG LOC DESIG LOC A5R12 24F A6R3 10F ATRI7 16F 
A5R13 24F A6R4 34G A7TR18 15E 
A5R14 24F A6R5 341 ATRI9 15F 
Bl 5C DS5 28F R21 24B A3CE 33A ASRI15 25F A6R6 36G ATR20 15E 
B2 571 Fl 4E R24 16F A8CR1 Not used A5RI16 25F A6R7 35G ATR21 14E 
C1 5C . F2 4F R25 23D A3CR2 35C ASRI17 25G A6R8 34H ATR22 14F 
c2 21A FB 4F R26 23D ASCR3—s-35B AS5R18 25H AGRO 37H A8C1 45G 
C3 22A F4 ~~ 4C R27 24D A3CR4 Not used ASR19 24H A6R10 331 A8J1 45F 
c4 27A F5 40 R28 25D A3J1 324 A5R29 24H A6R11 35H AgJ2 50F 
° eee * a ~ 3 eed nen aon A5R21 26G AG6RI12 351 A8J3 50G 
or 21D i 3A $5 IBF ‘ABI2 338 A5R22 26G A6R13 35H ASAIR1 46G 
c8 22B J2 51F S6 28G A3R1 34B A5R23 25G A6R14 36H A8A1R2 47H 
C9 25B J3 3B,6E, $7 58A A3R2 34B A5R24 26G A6R15 371 A8A1R3 48G 
C10 23C 20A ,27F, 88 Not used . A3R3 Not used A5TP1 34D A6R16 46D A8A1R4 48F 
cll 22C 28G 20H, 89 9G "  ABR4 Not used A5TP2 36E A6R17 46D A8A1Z1 48F 
C12 23D 32H ,44D, Tl 30D A3R5 36B A5TP3 23H A6R18 46D A8A1Z2 48H 
C13 24D 52B ,55C TB1 29E A3R6 36A AST P4 23F A6R19 46 
C15 22C J4 21F ,27F, V1 23B A3R7 Not used A5TPS5 25F AGR20 ta 
C17 25B 38D ,32D AICI 10B A3R9 35B A6C1 49A AGR22 47¢ 
C19 26D J5 9E ,9G, A1C2 11C A3T1 34A ’ 
C20 24C 10F ,35F, AIC3 11D A4 *—s«-17B, 694 A6C2 46D A6R23 47D 
C21 22C 38G ,45B, A1C4 8D A5C1 22F A6C3 46B A6R24 48D 
C23 25C 51A ,50E A1C5 8D A5C2 21F A6C4 49A A6R25 46B 
C24 26B J6 18H A1C6 12B A5C3 23G A6C5 50B A6R26 46B 
C25 Not used J7 18G A1C7 14B A5C4 26G A6C6 48B AGR27 47B 
C26 °° «22c J8 18G AI1C8 13A A5CRI 21G A6CT7 49E A6R28 48D 
C27 22D J9 18G A1C9 13C A5SCR2 22H A6CR1 33a AGR29 48B 
C28 25D J10 18F A1C10 12C A5CR3 33D A6CR2 33G A6R30 48B 
C29 32G J11 18F. AlCl 14A A5CR4 33E 
C31 38D J12 51G A1C12 15A A5CR5 33E aeche oe ee ate 
C32 25C Kl 5G AI1C13 12D A5CR6 33E 
C33 25C K2 51 A1C14 12B A5SCR7 —«-33E A6CR5 34G A6R33 37G 
C34 25C K3 561 A1C17 10D A5CR8 34E A6CR6 341 A6R34 37H 
C35 27C Ll 22A A1C18 9B ASCR9 34F A6CR7 361 A6R35 46C 
C36 28D 12 21A A1C19 15B ASCR10  .23F A6CR8 46C A6R36 46A 
C37 27D L3 21B A1C20 9B. 4 ASCR11 22F A6CR9 46B A6R37 50B 
C38 22C 1A 24D A1CR1 9B ASCRI2.-21F A6CR13 50D A6R38 48D 
C39 25C L5 26B _ AICR2 10D ASCR13 24H A6CR14. 47D A6R39 50B 
C40 28C L6 24B A1LLI1 14A A5CR14 26G A6CRI15 50E A6R40 51D 
C41 25B M1 13G A1L2 10B ASCRI5 23H A6CRI6 50 AGR41 49D 
C42 25B M2 Not used A1L3 5A ASCRI6 256 A6CRI7 50D AGR42 49c 
C43 25B Pl 7C,14G A1L4 13B ASCRI7 —-25G A6CRI8 49D AGR43 49¢ 
C44 25B P2 50G ALLS 13B ASCRI8 26F 
C45 22B P3 50G A1L6 11C ASCRI9 —-.26G A6CRI9 = 98C A6R44 49C 
C46 22B P6 21B A1R1 13C " A5PI 21H ,23F, A6CR20 = 49C A6R45 49C 
C47 22B P7 26B A1R2 12B ! 26F ,32F, A6P1 9E OF, A6R46 49C 
C48 228 R3 21D A1R3 2c 38D 10F ,32G, A6TP1 37H 
c49 17F R4 26D A1R4 128 A5QL1 34E 35F ,38G, A6TP2 37G 
C50 18F R5 24¢C A1R5 8C A5Q2 35E 45A ,51B A6TP3 39G 
C51 12G . R6 24C A1R6 10B . . A5Q3 23F A6Q1 10E AG6TP4 46C 
cri 6c R? mn A1R7 11B Asos ; on A6Q2 37G A6TP5 46A 
CR3 17H R9 38H A5Q6 26H Ages 31 ASTD? 8B 
CR4 17H R10 36F ASR1 34D 
CRS 17H R11 45C ALTBI 8B,9D, A5R2 34E A6Q5 361 ATR1 16F 
CRE 171 R12 45B 15A,15B ASR3 35E A6Q6 48E ATR2 16F 
CR7 17G R13 45E AlV1 9C ,12A A5R4 35E A6Q7 47C A7R3 16G 
CR8 17G R14 Not used Alv2 9D ,13C ASRS .36E A6Q8 46C ATR4 16 
CR9 17G R16 23B_ A2 31B A5R6 22k A6Q9 46B ATRT7 15d 
CR10 17G R17 23B A8C1 33B A5R7 23E A6Q10 48B ATR8 15G 
CRI 17E R18 24B A3C3 35C A5R8 23F A6Q11 49B ATRO 14G 
CR12 551 R19 24B A3C4 35B A5R9 23F A6Q12 49B ATR13 15F 
CR13 27D R20 28D A8C5 Not used A5R10 21F A6Q13 49C ATRI14 15F 
| A6R1 oF A7R15 14F 
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SECTION 6 


6-1, REFERENCE DESIGNATIONS ions of the same are illustrated by 
6~-2.The unit numbering method of assigning the examples below. 

reference designations has been used to 

identify units, assemblies, subassemblies, 6-3, REFERENCE DESIGNATION PREFIX 
and paris. This method has been expanded 


as much as necessary to adequately cover 6-4. Partial reference designations are used 
the various degrees of subdivision of the on the equipment and illustrations. The 
equipment. The assembly prefix for each partial reference designations consists of the 
part within any assembly is not repeated class letter(s) and the identifying item 

for each item listing. However, where the number. The complete reference designations 
item listing within an assembly runs over may be obtained by placing the proper prefix 
to a new page , the prefix is repeated as a before the partial reference designations. 
heading on each subsequent page. Examples Prefixes are provided on illustrations 

of this unit numbering method and typical following the notation: 


"REF DESIG PREFIX" 
Example 1: 
iki 


Unit Ne, Class of Item item Ne, 


Read as: First () resistor of the first unit (1). 


Example 2: 
i Al Ri 


Unit No subasbembiy Class and 
designation No, of item 


Read as: First (1) resistor (R) of first (1) subassembly (A) of the first (1) unit. 


Example 3: 
2 Al AZ Ri 
Unit No. Satessembly,/” i Class and 
designation designation No, of Hem 


Read as: First @) resistor of second (2) subassembly (A) of first (1) subassembly (A) of 
second (23 unit. 
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6-5, LIST OF UNITS 

6-6. Table 6-1 is a listing of the units com- 
prising the equipment. As indicated, parts 
lists for units not covered in detail in this 
manual are given in technical manuals for 
individual units. The units are listed by 

unit numbers in numerical order. Thus 
when the complete reference designation of 
apart is known, this Table will furnish the 
identification of the unit in which the part is 
located, since the first number of a com- 
plete reference designation identifies the 
unit. Table 6-1 also provides the following 
informating for each unit listed: (1) quantity 
per equipment, (2) official name, (3) desig~ 
nation, (4) colloquial name, and (5) location 
of the first page of its parts listing in 

Table 6~2, 


6-7. MAINTENANCE PARTS LIST 


6-8. Table 6-2 lists mits covered in detail 
in this manual and their maintenance parts. 
The units are listed in numerical sequence. 
Maintenance parts are listed alphabetically— 
numerically by class of part following the 
unit designation for each unit. Thus the 
parts for each unit are grouped together. 


Table 6-2 provides the following information: 


(1) the complete reference designation of 
each unit; assembly or subassembly, (2) 
reference to explanatary notes in paragraph 
6-8, (3) noun name and brief description, 
and (4) identification of the illustration 
which locates the part. 


o 
i 
bo 


6-9. LIST OF MANUFACTURERS 


6-10. Table 6-3 lists the manufacturers of 
parts used in the equipment. The table 
includes the manufacturer’s code used in 
Table 6-2 to identify the manufacturers. 


6-11. NOTES 


6-12. The following notes provide information 
as referenced in Table 6-2. 


' NOTE 1: The AN/FRT-84(V) always supplies 


228 VAC tothe 1 KW PA; therefore, 15 amp 
fuses are always used for 1AIF1 te 1AIF3. 


NOTE 2: The AN/FRT-84(V) always supplies 
220 VAC tothe 1 KW Power Supply; therefore 
2A2P2 is not required. (Used in AN/FRT~ 
83(V) only.) 


NOTE 3: The values of SA1C17 and 
SAI1A3A1L8 are selected during alignment. 
Refer to paragraph 8.4 of Overhaul and 
Repair Manual NAVSHIPS 0867-292-0066 
for procedure. 


NOTE 4: 9A1P9 and SA1P10 are supplied 
with replacement S9A1A2 Directional 
Coupler Assemblies, 


NOTE 8: Extender hoards tested in Table 1-2 


are included as a part of Accessory Kit 
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TABLE 6-1. LIST OF UNITS 


NOTE| NAME OF UNIT DESIGNATION 


Radio Frequency AM-6046/FRT 
Amplifier 


COLLOQUIA L 
NAME 


1 KW PA 


PP-6067/FRT 1KW Power 
Supply 
MD-777/FRT Exciter * 


Power Supply 


Modulator - 
Synthesizer 


Frequency Shift KY-655/FRT 


Keyer 


Keyer 


KY~-656/FRT. Decoder~Encoder | * 
C-7709/FRT Remote Control * 


Decoder~Encoder 


Transmitter 
Control-Indicator 


J-2822/FRT- 
84(V) 


Inter connecting 
Box - 


I. Box 


Exciter-1 KW PA 
Cabinet 


10 KW PA 


AM~6047/FRT- 
84(V) 


Radio Frequency 
Amplifier 


* Parts lists for these units provided in individual technical manuals. See Table 5-1. 
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REF 
DESIG 


C4 


C5 to C13 


C14 
C15 to 
C17 
Cis 
C19 to 
C21 
C22 
C23, C24 
C25 
C26 to 
C28 
C29 


C30 
C31 


C32 to 
C34 
C35 


6-4 


NOTES 
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TABLE 6-2. 


NAME AND 
DESCRIPTION 


AMPLIFIER, RADIO 


FREQUENCY AM-6046/ 
FRT: MFR 14304, 

PN 6049-3000 
AMPLIFIER ASSEMBLY, 
RADIO FREQUENCY: 
MFR 14304, PN 6049- 
3100 


FAN: 115V, 400CPS, 1¢, 


MFR 14304, PN B22- 
0001-000 
MOTOR, SYNCHRONOUS: 


115V, 6OCPS, 19, 6RPM,| 


MFR 14304, PN BIl- 
0004-000 
CAPACITOR, FIXED 
PAPER: Mil type 
CP53B1LE F205K1 
CAPACITOR, FIXED 
CERAMIC: Mil type 
CK65AW472M 
CAPACITOR, FIXED 
MICA: Mil type 
CM60 B1L03K03 
CAPACITOR, FIXED 
CERAMIC: Mil type 
CK638A Y103X 

Not Used 

Same as LAICS5 


Not Used 
Same as LAILC5 


Not Used 
Same as LAICS5 
Not Used 
Same as LALCS 


CAPACITOR, FIXED 
ELECTROLYTIC: Mil 


ltype CE51C470K 


Not Used 
CAPACITOR, FIXED 
ELECTROLYTIC: Mil 
type CE51 C251 F 

Same as LAICS5 


CAPACITOR, FIXED 
CERAMIC: 38PF NPO 
25%, 5000WVDC, MFR 
14304, PN C15-0002-001 
CAPACITOR, FIXED 
MICA: Mil type 
CM06D751103 


Same as LA1C5 


MAINTENANCE PARTS LIST 


REF 
DESIG 


C49, C50 


C51 
CRI, CR2 


CR3 
CR4 to 
CR6 
CR7 to 
CRIL 
CR12 
CRI3 
DSI to 
DSs4 
DS5 


5-9 


Fl to F3 


F4, FS 
F6 
FV 


Ji 


d2 


J8 


J6 to Jil 


NAME AND 
DESCRIPTION 


CAPACITOR, FIXED 5m § 
PAPER: Mil type 
CPI0ELFLS04K1 

Same as LALCS5 5= 8 
DIODE: Mil type 1N8611 [5-7 
§~ 9 
DIODE: Mil type 1LN3000B 5-7 
DIODE: Mil type 

1N3002B 

DIODE: Mil type 1N753A4 


Same as LAICRI 
DIODE: Miltype 1N914 |[5=8 
Not Used 


| LAMP, INCANDESCENT: 


Mil Type MS25237-327 

FUSE, CARTRIDGE: 5=9 
Mil Type F60-6A or 

F60-15A 

FUSE, CARTRIDGE: 

Mil type FO2A250V1A 

FUSE, CARTRIDGE: 

Mil type FO2A250V3A 

FUSE, CARTRIDGE: 

Mil type FO2ZA250V1.5A 
CONNECTOR, 5—7 
RECEPTACLE: Mil type 
UG-909A/U 

CONNECTOR, §=9 
RECEPTACLE: Mil type 
UG-909B/U 

CONNECTOR, 5-7 
RECEPTACLE:: 66 pin, 
Rectangular, MFR 14304, 


| PN J10-0001-000 


CONNECTOR, 5-8 
RECEPTACLE: 36 pin, 

MFR 14304, PN J10- 
0007-008 

CONNECTOR, 5=7 
RECEPTACLE: 1 pin, 

MFR 14304, PN J60- 
0002-213 

Same as 1AlJ1 

RELAY, SOLENOID: 15=9 
24VDC, 4PDT, MFR 

14304, PN K30-0001-003 
RELAY, SOLENOID: 5=7 
MFR 14304, PN K32- 
0002-001 

RELAY, SOLENOID: 

Mil type M5757-23-001 
COIL, FIXED RF: MFR [5-8 
14304, PN 8948-3307 


ORIGINAL 


MPI0 


Pl to P3 


RQ 


R1O 


R11, R12 


ORIGINAL 
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TABLE 6-2. MAINTENANCE PARTS LIST (Cont) 


NAME AND 
DESCRIPTION 


CHOKE, RF: Mil type 
MS16221-15 

CHOKE, RF: Mil type 
LT4K068 

Same as LALL3 

COIL, FIXED RF: MFR 
14304, PN 391-3311 
METER, PANEL: MFR 
14804, PN 391-3677 
PLUG, BUTTON: MFR 


14304, PN Z24-0001~-001 | 


Not Used 

POLARIZING KEY: MFR 
14304, PN J10-0007-501 
KNOB: Mil type 
MS91528-1D2B 

KNOB: Mil type 
MS91528-1P2B 

Not Used 

KNOB: Mil type 
MS91528-3F2B 

FILTER, AIR: MFR 


14304, PN Z16-0001-000 | 


TRANSMISSION ASSEM- 
BLY: MFR 14304, PN 
391-8250 

CONTACT ASSEMBLY: 
MFR 14304, PN 391- 
3605 

CONNECTOR, PLUG: 
Mil type UG-88E/U 


‘Not Used 


CONNECTOR, PLUG: 
MFR 14804, PN J20~- 
0002-101 

CONNECTOR, PLUG: 
MPR 14304, PN J20- 
0602-201 

Not Used 

RESISTOR, FIXED 
FILM: Mil type 
RL208512G 

RESISTOR, FIXED 
COMPOSITION: Mil type 
RC42GF 222K 

RESISTOR, FIXED 
COMPOSITION: Mil type 
RC42GF1 82K 
RESISTOR, FIXED 
COMPOSITION: Mil type 
RC20GFI01LI 

RESISTOR, VARIABLE: 
Mil type RA20LASBLOSA 
RESISTOR, VARIABLE: 
Mil type RAZONASDIO3A 
Same as LAILR9 


REF 
DESIG 


R20 


Rel 


R22, R23 
R24 


R25 to 
R28 


Si 
$2 
$3 


54 
85 


NOTES 


NAME AND 
DESCRIPTION 


Same as LALRIO 
Not Used 
RESISTOR, FIXED 
COMPOSITION: 2.2 
ohms, 15%, 1/2 watt, 

| MPR 14304, PN Rii- 
0001-001 

RESISTOR, FISED 
COMPOSITION: Mil 
type RC20GF472d 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC42GF330K 

Not Used 

RESISTOR, FIXED 
COMPOSITION: Mil 
type RC42GFI50K 
RESISTOR, FIXED 
WIREWOUND: Mil type 
RWP20FLOROF . 
SWITCH, SENSITIVE: 
MFR 14304, 895-0001 - 
900 

Not Used 

SWITCH, TOGGLE: 
Mil type MS35059-31 
Not Used 

SWITCH, ROTARY: 
MFR 14304, PN 391- 
3673 

Same as 1AlS3 
SWITCH, ROTARY: 
MFR 14804, PN 391- 
8660 

Not Used 

SWITCH, INTER LOCKE: 
Mil type MS16106~4 
TRANSFORMER: MFR 
14804, PN 6049-3010 
TERMINAL BOARD: 
Mil type 37T B6 
ELECTRON TUBE: 
MFR 14804, PN V1l2- 
9002-000 
Not Used 


SOCKET, OCTAL: Mil 
type TS101 P02 
Not Used 

Same as LALXC29 
Not Used 


LAMPHOLDER: Mil 
type LH7T3LC12RT 

FUSEHOLDER: Mil 
type FHLL2U 


FIG, 


5-10 


5«9 


5~7 


So 8 


5-9 
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TABLE 6-2. MAINTENANCE PARTS LIST ( Cont) 


NAME AND 
DESCRIPTION 


FUSEHOLDER: Mil type| 5-9 


| FHLL7G 

Same as LALXF1 
FUSEHOLDER: Mil type] 
FH LL8G2 
Same as LAIXF1 
DRIVER TUBE ASSEM- 
BLY: MFR 14304, PN 
6049-3180 
Same as LALCS 


| Not Used 

| CAPACITOR, FIXED 
MICA: Mil type 
CM05D391303 

Same as 1ALCS5 
CAPACITOR, FIXED 
MICA: Mil type 
FO910)03 

Same as 1AiCRi3 


COIL, FIXED RF: MFR | 
14304, PN 391-3860 
COIL, FIXED RF: MFR 
14204, PN 6049-3149 
COIL, FIXED RF: Mil 
type LT4K005 

Same as 1ALL3 

TUBE CHIMNEY: MFR 
14304, PN 391-3869 
RESISTOR, FIXED 
FILM: Mil type 
R1428100G 

RESISTOR, FIXED 
FILM: Mil type 
RL208103G 

RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO7GF681K 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RO20GFO470) 
RESISTOR, FIXED 
COMPOSITION: Mil 
‘type RC20GF1LO3K 


TERMINAL BOARD: 18 
terminal, MFR 14304, 
PN E31-0004-013 


NAME AND 
DESCRIPTION 


ELECTRON TUBE: 

MFR 14304, PN V12- 
0001-000 

SOCKET, ELECTRON 
TUBE: MFR 14304, PN 
330-0001 -000 | 
FINAL TRANSFORMER | §-8 
ASSEMBLY: MFR 
14304, PN 391-3700 
CAPACITOR, FIXED 
CERAMIC: 25PF 210%, 
7500WVDC, MFR 14304, 
PN Ci5-0001-001 

Not Used 

CAPACITOR, FIXED 
CERAMIC: 50 PF 410%, 
7500WVDC, MFR 14304, 
PN C15~-0001-002 
CAPACITOR, FIXED 
CERAMIC: 100PF 410%) - 
5000WVDC, MFR 14304, 
PN C15~-0001-003 

Same as LALA2Cl 

Same as 1AIA2C3 

Same as LALA2C1 

Same as LALA2C3 


Same as LALA2C4 
Not Used 


CAPACITOR, FIXED 
PORCELAIN: 750PF 
25%, S0OWVDC, MFR 
14304, PN C50-0001-046 
CAPACITOR, FIXED 
PORCELAIN: 680PF 
25%, 500WVDC, MFR 
14304, PN C50-0001-045 
CAPACITOR, FIXED 
PORCELAIN: 910PF 


25%, 500WVDC, MFR 


14304, PN C50-0001~-048 
CAPACITOR, FIXED 
PORCELAIN: 820PF 


| £59, 500WVDC, MFR 


14304, PN C50-0001-047) 
CAPACITOR, FIXED 
PORCELAIN: 330 PF . 
25%, 500WVDC, MFR 


| 14304, PN C50-0001-037 


CAPACITOR, FIXED 
PORCELAIN: 430PF 


| 15%, 500WVDC, MFR 


14304, PN C50-0001-040 


ORIGINAL 


REF 


DESIG 


Cae 
Cae 
O38, CS6 


CST 


OSE 


3s 


saa adap aad 


ie 


| PORCELAIN: 270PF 
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PORCELAIN: 200PF 
385, SOOWYDC MPR 
$4594. PN O56-0001-05 
CAPACITOR PIRED 


S00W VOC, MPR 
14304, PE C50-0001-02 


same gs 1ATASCS! 
Same ge 1AlA2C22 
CAPACITOR, FIAED 
PORCELAIN: isG Pr 
-25°., SOWVDC, MPFR 
| 14304, PN Cs0-000)-041 
CAPACITOR, FIXED 
1380, SOOWVDC, MFE 
14304, PN begets -~0258 
2500WVDC, MER. 1430 : 
Not Used 

| CAPACITOR, FIXED 
PN, Cll-0004-026 

het Used 

Seme as LALA2ZCS5 


CAPACITOR. FIED 
PORCELAIN: LISP? 
25%, S0OWVhC, MFR 
14304, PN CS0~0001 008 
Same as 1ATA2037 
CAPACITOR, FIXED 

i PORCELAIN: 180PP 
38%, SOWVDC MPR 
14304, PN -CS9-0001-025 
ee aS-LALASCSS 
Same as LALA2CS7 
CAPACITOR FINED 
PORCELAIN: JSPR 45%, 
S0OW VDC, MPR T4504. 
PN 50-9001 -d22 
CAPACITOR FINED 


PR Cli~i004-006 
CERAMIC: priate a 
PR-CLI Oe: “Le 
Same as LATA2Css 
ot Used 


|e cso MFR 14304, 


| 


LALASAS 


TAL AZAIS 


143 og 


BEPTOR 


CAPACTIOR, FIAED 


: PORCELAIN: 4: PF 


p PN C50-0 f1-O17 
Sane as tf 2 


Same as LALADCST 


Same es LAPP 


COMPOSITEON: Mil type 


oy se 
2-3 MC TRANS PORMER 


EMEEY: 
ay PN 2er~ 


] ASSEMBLY: ~ 


2-8 BG TRANSFORMER 
14304, PR 381-2712 
14304, 25 391-3713 
ASSEMBLY: MER 14304 


ASSEMBLY: MPR 
14304, PN 281-2715 : 
B-§ BIC TRANSFORMER 


“| ABSEMBLY: MER 


14304, PNS3SL-371g6 | 
6-7 MC TRANSFORMER | 


| 14304, PN 391-3717 


7-8 MOC TRANS FORMER 
ASSEMBLY: MPR 


| 24304, PN 281-8718 

8-10 MC pendevban ee = 
| ASSEMBLY: 
| 10-12 MC TRA NS- 


BIPE 1420 


FORMER ASSEMEL: 
pate 14304, PN 391 - 
Le 14 MC TRANS~ 
MER 54304, PN -39i~ 


26-L2 BG TR! 


FORMER . 


S~i3 


Ss 


eA 


food foot fal Sond 


14-16 


251~ 


ee 


i 


= 


iS 


abe 


z 


TRANS- 


Q 
a 


ose 3 


é 
=e 


dBLY: 


= 
ae: 


ER 


i 


& 


é 


FO 


Ss 


SES 


a 


BRE 


pe 


* 


BGG 


gugeres 


JREGINAL 
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TABLE 6-2. MAINTERANRCE PARTS LIST (Cont: 


RES oe NAME AND 
PESH: ae BESCRIPTION 
LALASAii 18-26 MC TRANS- B15 
‘ PORMER ASSEMBLY: 
MER 14264, DN 381- 
S817 
LALA4Al2 26-22 MC TRANS- 
FORMER ASSEMBLY: 
MPR 14204, PN 3G1-.. 
2818 
LALASAIS 22-24 MC TRANS- 
FPGRMER ASSEMBLY: 
MYE 14804, PN 281- 
S818 
LALASALS 24-96 MC TRANS- 
FORMER ASSEMBLY: 
| MFR 14564, PN s¢i- 
2826 
LALASAIS | 28-28 MC TRANS-~ 
PORMER ASSEMBLY: 
H MPR 14804, PN 291- 
382% 
LALA4SAIS 28-36 MC TRANS~ 
PORMER ASSEMBLY: 
MFR 14964, PN S9i- 
3822 
ALAS KEYER OVERLOAD g—8 
| PCR ASSEMBLY: MFR.) $-1¢ 
44364, PN 6049-9145 
CL, C2 Same s8 LALACS 
oe CAPACITOR, FIRED 
i CERAMIC: Mil tivne 
| CHG2ZAWRZ2M 
c4 CAPACTTOR, PFIZER 
TANTALUM: Mil type 
CSLSRPIASM 
CR te Same ae LALCRI 
CR? 
CRS, CES Same as 1ALCRT 
CRIS, PIONES Mil type LNT? 
CRI 
CRI2 Same ae LALCHI : i 
CRIS tc Same as LALASCRIC i 
cris i 
CRiT, Same as LACE] : 
CRis 
CRIs Same a6 LALASCHIO 
i MPI PC BOARD: MFR 14304, 
PN 646-3141 
MPz, EXTRACTOR, Pc 
MBS BOARD. MER 14904. PN 
2138-9002-001 
Ql te Gs TRANSISTOR: Mil typ 
ZRLGLS 
4 TRANSISTOR: Mi ives 
3 oe & 2 223 Seren q 
| Qs joe ype | 
i | | 28298A i 


cs 


COMPOSITION: MUL 
type ROOIG P2225. 
Samie 25 LALAIRS 


COS POSTTION + Ma 
ivpe RCLUGPSSLE, 
Same us LALASe. 
Same as S LAIAS SR 
HES TOR, FIRED 
COMPOSITION: BL 


COMPOSITION: Bil 
type ROGTGPasL 


FD AED 


RESISTO oR, PISED 


FILM: Mil ivpe 


| Same as LALASR9 


Same @ 32 LALASRIS 
RESST TOR, FIRED 


Same ae ; LALASRI 
RESTOR, PISED 
erie ae 


Fe 


get dog 4 


wee 


C2 by ved ry oP 


wo 


S~16 
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= 


2 


> 


fe 


‘ne 


Seauait® 


S~17 


SL sci ecaesesuicaceuclii 


Mo 


ae 


6B 
XED 


z 
Pe 
be 


F 


o 


z 


SAL 
au : 
rE 


a 


2 as 
2S 


IT: 


iS 
& 


np Lab 
fa fe mt 
a ae 


00 
jaw ye Bog 
tot ad Sy 
ok ee ain 
ee 


tht 
8 bad PE peo toed og 
AOR ba OE BEL tf Oe 


Ge gsm pied 


Fete 


ger OG Bf 


Bod oad ad Sa 


ae 


saat 
aoa teh US gt 
caf a oat ol 
fh Pe 


gin SEE rong 


eo 


af 
us 

ch si _ att at 
jal ios 

ee sia oe ett 


in| joi 
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wd eh 
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NAME AND 


DESCRIPTION 


LALAG {Cont} 


BAS 


R46 
TPL 
TP2 
TPs 
TPs 
TPES 
TPT 


Lica auigdaduaiy 


vaio 


Saal 


a scaiduusesuuauas anal 


ALIA A SCA Uiiac disci doussususeuautniaraucaaciaas 


a 


BESISTOR, FIRED §=]7 
COMPOSITION: Mil ivpe) 
BCOTGPS225 

Same gs LALASRIS 

Same ae LALASTP. 


Same af LALASTP2 
Same as LALAST PS 
Same 2s LALASTPS 
Same 28 LALAST PS 
14304, PN J60-NIL-O12 
Pe SO40-S414 : 

PE 6049-3415 

COMPOSITION: ME pe 
BC42GF104—5 


RLAQSLSAG 
Same as LALAIR? 
Not Use 


Same as LALATET 
Same a5 LALAIRT 
PILM: Mil ivpe 
Same as LALALR? 
Same as LALATELY 
CEBABIC: Mil type 

CERIGA WISE 
Same-ne LALAIZ 
PR §0969-2196 

PC ECARD: MPR 14304, ] 
COMPOSITION: Mil ivoe | 


Mi type 


| 


i 


Re, Re 


ZL ,ZS 


| 


MPL te 
MPs 


MPI6 


MPST ie 


ELPA? to 
MPS 


=a 
anh) 


iype ROVIGHSElS 
type RCGIGR 4702 
WIDE BAND AMP LI- 
PIER: MPR 14904, PR 
8649-9180 
"PURE SOCKET ASSE Bi- 
BLY: PN Nose 
BUT, AES, LARGE 
: PATTERN: Be. 3-30 


S-@ 


S11 


SCREW, MACHINE, 
BINDING HEAD, CROSS 

| RECESSED: No. 4-40 

MFR 14304, PN J330- 


| LOCKWASHER, SPLIT, 
LIGHT SERIES: No. 4, 
| MER 14904, PN J30- 


See Lea 


W ASHER. PLAT, 
PIER: 02 thick = 


OD 2.120. 

pag Ee 
WASHER, PLAIN, 
BRICRET PLATED | 


BRASS: 
-SLOD xs 


SPACER, SUNER. 
PLATE: MER ® as0e, 


#86-0002-865 
CONTACT FINGER. 
(MPR d4sde. Pause 
g0Ge-068 
i SPACER: 
PN S91-s468 
| CASE ASS 


FILTER ODN. 
14504, PR 381-2200 


ins 


G~1i 


ERS < CRS 


CHIL 
DSL 


FL 


a-1e 
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R SUPPLY PP- 
PR 14504, 


* BM 


Se28 


CAPACITOR, FIXED 


46 a 
DIODE: 2 MER 1450 My 


Mil type 


Mil iype FPOZALSOV 1.54 


TRANSISTOR: ME iype 
2Ni4ai2 


/ COMPOSITION: “Mil type 


a 


tent 


RES STO On, F 


, 14e04, PR 


Mil type S77 B24 
LAMPHOLDER: NUL 


| type LAT2ECLScn 


FPUSEEOLOER: MPR 
ASSEMBLY: MER 
14804, PN 291-8121 


RESISTOR, FIXED 


BEL 


CASE AS 


CONNECTOR, 
RECEPTACLE 


MFR 14304, PN 6049- 


S206 
CASE ANT TRANS- 
PORMER ASSEVMELY: 
MPR 14304, Px 6048- 
Same as 2417S. 


| 


ss 


- 


cae 


va 


suai 


cH 


| JACK, 
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MEE 14504, PR €043- 
276 
BME type MS25237-327 


| RECEPTACLE: Mil type! 


CONBECTOR, 


RECEPTACLE: Mil tyne! 


MSS102R 25-115 
PR 6049-25253 

lyme LETSLCL2VT 
TAMPHOLDER: Ma 
RETAINER ASSEMBLY, 
CIRCUIT BOARIN MPE 
143504, PR 6049-2750 
CONNECTOR, 
RECEPTACLE: 
M2087 /6-48 
FAULT TskHC PC. 
MPR 14504, PN 6049- 
DEIDE: Bil type LNSGLI 


14504, PE §049-8220-1 
RELAY, BERD: MPR 
14504, PN 6049-6210-2 
Same as TALATAIET 
Same ac TALALALERS 
Same as 7ALALAIEI 
14304, PN 266-0001 -004 | 
JACK, TEST: MPR 


14304. PN 360--0001-007 
igsc4, PN 360-0001 -0 Of 


15-22 


| 


TELS 


EBL 


Causes 


14308. Pag e 
Same as TALAIAITPS~ 
Same as JALALAIT PS 

Seme as TALALALT Ps 


14 4304, BN. 560 
Same ee 7ALALAL 
TURE DOI Fc 
BOARD ASSEMBLY: 
peo iSS04, PR 6049- 


Te 
LTPS 


Saiie a. FALAIAICR) 
a tien 


Some ss 7TALATAIES 


14304, PR 6648 


Same as! 

Sane 28 

Same 25 sep Z 
Same 2 RIAL ALTPLA 


14304. oe 360- : “oo 
Bame a6 7ALAIALT?PS 
Same ae TALALALTPSs 
FILTER BRAC = 
14304, PN 6049 272 
Not Used 
CAPACTION, FISED 
CERAMIC. BE & VDE 
CR OAW152M 

Saline as TALAIC? 


G-13 


| 
: 


ave 


NAVELEX 096° 


REF 


' Same as 7ALA2C2 


RELAY BRACKET 
ASSEMBLY: MPFR 14304,) 
PN 6049-2520 i 
RELAY, SOLENOID: 
Mil type MS5757-15-001 
\HELAY, THERMAL. 
Mil type M19648-1-021) 
ENCLOSURE ASSEMBLY: 5-5 
| MFR 14304, PN G049=""") 
12100 

CONNECTOR, PLUG: 
| Mil type UG-S36B/0) 
CONNECTOR, PLUG: 
i Mil type UG-88E/0 

i Not Used 

| CONNECTOR, PLUG: | 
| Mil type MS3106A22-14P | 
CONNECTOR, PLUG: | 
i Mil type MSSL06A24-28P | 
; CONNECTOR, PLUG. 00) 
| Mil type MS3106A28-11P. | 
I CONNECTOR, PLUG.) 


Not Used 

_CONBECTOR, tee ANG: 
Mil type -MSa1 
RESDTOR, FD = 
; epee RON: Mil type 
| AUTOTRANSFORMER: 


MPR 14904," PN G048- 
Ate 

TERMINA DT: BOARD: 
oo08- 


8-14 


ue & TREE eT as 
UR ee 


W See PAGE 6-27 


ee 
z ote 


| 6049-1 B10 

CIRCUIT BREAKER: i 
| MFR 14304, PN6049-1043] 
| CIRCUIT BREAKER: 

| MFR 14304, PN 6049- 
5705 

i Not Used 

L OUTLET STRIP: MFR 
| 143904, PN 6049-20281 


| MPR 14304, PN 6049- 
V2054 

| BLOWER: Mil type 

| FCIS6CA10~0A 

i CAPACITOR, FIXED 

V PAPER: Mil type 
 CPSSBLE F205K1 

, FUSE, CARTRIDGE: 

| Mil type M23419/1-015 
| CONNECTOR, PLUG: 
| Mil type MS3116F8~48 
| -PUSEHOLDER: Mil type 
: M19207/26-0001 

| CABLE ASSEMBLY: 

| MFR 14304, PN 6049- 


CA .BLE ASSEMBLY: 


| CONNECTOR, PLUG: 
| Mil type 10-lose2a-17> 


| Same as -oP) 
Same ae 8Pi2 


! pisssecl 


NE 1, ASSE M- 
MFR 14304," PN 


BLOWER: ASSEMBLY: 


(08BL4878 


MPR 14504, PN 398-002 


Mil type 10-1 PL 


peerpe Ss ee MBLY: 


CB2 
CBS 


CR4 
CBS 


al 


a2 
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D45336G3 _ 


ee 


ie ; CEN 
Not Used: 
CERAMIG. HA Gine 
6049-6116 

CIRCUIT. BREAKER: 
MFR 14304, PN 6049- 
5706~1 

CIRCUIT BREAKER: 
MFR 14304, PN 6049- 
5705 

CIRCUIT BREAKER: 
MFR 14304, PN 6049- 
5107 

Same as 9CB2 

CIRCUIT BREAKER: 
MFR-14304, PN 6049~ 
5706-2 

CONNECTOR, 
RECEPTACLE: Mil type 
UG-909A/U 
CONNECTOR, INPUT, 
RF: MFR 14304, PN 
6049-5214 

Same as 971 
CONNECTOR, PLUG: 
MFR 14304, PN J20- 
0003-206 

MPR 14304, PN gg46- 
5215 

CONNECTOR, PLUG: 
Mil type M22329/3-02 
CONNECTOR, PLUG: 5~25 
MFR 14904, PN J26- | 


524 


Is-25 | 


| 5-24 
Su 29 


S=24 


5-24 | 


CONNECTOR, PLUG: 
Same as 9P2 
CONNECTOR, PLUG: 
Mil type MSsSLigFia-s5s 
| TRANSFORMER, PLATE: 5-24 
MFR 14304, PN 6049-~ 
TERMINAL BOARD: Mil 

ltype 37TB28 

TERMINAL BOARD: 

MFR 14304, PN E31- 

0005-101 


5-28 


5-29 
Sn28. 


CS 


C6 


CT 


i. 
oe 
x 


cil i] 


Clé 
C15, Cl6 
eur 


| CAPACITOR, FIXED 


| 
PS aatiek 7 | 
 §<39. 
MICA: Mil type 
CBS0RDLO2ZG 
Sameas 9ALCL 
CAPACITOR, FIXED S—32 
MICA: Mil type 
CMO06DDS617P3 
CAPACITOR, VARI-~ = 29 
ABLE: 15 to 1500PF, ; 
SEV, MFR'14304,--PN 
6049-61130. 
CAPACITOR, FIXED (0 }5=34 
CERAMIC: SPF, 410%; 
MFR '14304;°-PN-6049- 
6115 
CAPACITOR, VARI- 
ABLE: 50 to 2600PF, 
SERV, MFR 14304, PN 
6049-6112 
CAPACITOR, FIXED 
CERAMIC: 100PF, MFR 
14304, PN 6049-6107 
CAPACITOR, VARI- 
ABLE: 20 to 1500PF, 
IQEV, MFR 14804, PN | 
6049~6111 ; 


5-29 


«31. 


| CAPAC soba FIXED 


vi 


CERA MIC 


‘pet 
55 
a tity 
be 
Fe 
rg 
2 


6049-6104 


—|S=32 


05 


Same as 9Ai C2 
CAPACITOR, FIZED 
MICA: MG tepe 
CMPSDD EPS 
Same as Alcs 


5-36 


a 


6-16 


es 


NAVELEX 0967-293-0010 


Sioleneass he 


MICA: Mil type 


| CERAMIC: Mil type 


Same as SALCEO 
CAPACITOR, COAX: 
MFR 14304, PN 6049- 


Bats: 


5~36 


5-29 


CERAMIC: 36PF, 210%, \ 


| MFR 14304, PN 6049- 
| 6114 
| Same as 9A1C23 


CAPACITOR, FIXED 


MFR 14304, PN 6049~ 
6l17 

Same as 9ALC23 
CAPACITOR, FIXED 
MICA: Mil type 


L CM0S5DD5L07P3 


Same as 9ALC27 
CAPACITOR, FIXED 
MICA: Mil type 
CMOGDDIGLIPS 
Same as SALC29 
CAPACITOR, FIXED 
MICA: Mil type 
CMO0SDD4300P3 
Same as 9ALC27 
CAPACTTOR, FIXED 


(MICA: Mil type 
| CMOSDDE20IP3 ' 
V LAMP, INCANDESCENT: [§<31 


Mil type MS25237-327 
Same as 9A1 DSi 


RECEPTACLE: MFR 
14304,- PN 3260-000 
Not Used 
CONNECTOR, 

Not Used 

rete ’ 

Same as SALJ2 

COLL: Mil type 
MS75054-5 

Same as SAlTL 


PR 6048-0034 


)2-005 


| CERAMIC: 100PF, 110%] 


5-30 


G=32 


15-30 


CGI: S$4UH, MPR 14304, 5-29 


a~ 28 


Sn aaA ARR 


CHOKE ASSEMBLY: 


| MFR 14304, PN 6049- 
5365 


14304, PN 6049-6035 
Same as SA11TA 
COPEL: 12UH, MFR 
14804, PN 6049-6036 
PN 6049-6012 

COL: MFR 14304, 
PN 6049-6014 


| Same as SALLA 


COM: MFR 14304, 


| PN 6049-651L6+1 
COIL: MFR 14304, 


PN 6049-6093 
COIL SERIES: MFR. 


14304, PN 6049-6508-7 


COIL: MFR 14304, 
PN W80-0001-014 
Same as SAL LIZ 
METER: MFR 14304, 
PN 6049-5216 
METER: MFR 14304, 
PN 6049-5217 

KNOB: Mil type 
MS91528-2NZ2BC 
Same as SAIMPL 


i Not Used 


| Mil type MSSLIGFL2~108) 


CONNECTOR, PLUG: 
Mil type UG-88E/U 
CONNECTOR PLUG: 


| Not Used 
. Same as 9PL 
: Not Used 


aia 


Same as SALP3 : 
MFR 70998, PN 7500- 


Same 238 SEEPS 


wil pee “‘MS3116F14-15s 


Same as SAL PiL 
0003-L06 
Not Used 


Be0-0002-015 
RESISTOR, FIXED 
Not Used 


5-20 | 


§= 20 


5<75 


S~2 1 


[5-30 


§=2 9 


5=30 


5-31 


5~ 29 


18-31 


S- 28 


5-29 


S= 3% 


5-30 


sae 


REF 
DESIG 


9A1 (Cont | 
R6 


RT? to RS 


NOTES: 


NAVELEX 0967-293-0010 


DESCRIPTION 


Be0-0003-026 

Not Used 

RESISTOR: S5S00HNS, 
BS0-0003~012 

Mil type MSi6l06-4 
Same as SA1S1 


| SWITCH, AIRFLOW: 

| MFR 14304, PN 6049- 
| 5220 

| TRANSFORMER: MFR 


14304, PN 6049-5102 
Not Used 


TERMINAL BOARD: 
Mil type 37TB1O 

Same as SALTBT 

Not Used 

Same as 9A1TRT 
ELECTRON TUBE: 
MFR 14304, PN Vi2- 
0003-001 
LAMPHOLDER: | Mil 
type LATS LC1L2VT 
LAMPHOLDER: Mil 
type LH73LC12R7T 
SOCKET, TUBE: MFR 
14304, PN J30-0004-001 
PEAK AVERAGE 


MSSLIZEL2-LOP 
verepebinere HELA PaneEoL 


Same as SA1AIRI 


RESBSTOR, 
SWITCH, ROTARY: 1 


Pp section, 2P3T, MFR 


14304, PN 6049-4544 
SWIPCH, ROT? ARY: 
dist ye BaGe 


§—300 


(5+34 


15+ 34 


«28 


[5-30 | 
(5-31 | 
[5-31 


15-30 


p5°29 


S34 


[5-31 
|5~32 


[5-31 
| DETECTOR ASSEMBLY 
| MFR14304, PNGO49- | 
| 5060 

| CONNECTOR, | 
RECEPTACLE: Mil type, 


L529 | 


| amnscsunsinaooctagi a 


HEF 


Same as 9ALALATCRI 


type Bc 20G. 


MICA: Mil type 
CMOGDCATIIMS 
MICA: Mil type & 
CMOSDC200IPs - : 
Sanie as 9Cl : : 
CMOGDC472ZIMs 
CMOSDCZ01LIPS 

Same as 9C1 
CAPACITOR, FIXED 
ELECTROLYTIC: Mil 
type CELLCOS0F 

Same as 9Cl 


5-33 [- 


Same as SALALAICS 
Same as 9CL 


CAPACITOR, FIXED 
MICA: Mil type 
CM06DC1027P3 
DIODE: Mil type 1N914 
Same as SALALAICRI 


DIODE: Mil type 1N277 | 


} Same as GALALAICRI2> | 


same as SALALATCRI 
Same as DALATALCRI2 


INTEGRATED CIRCUIT: 
MPR 142304, PN 6049~ 
6205 

Same as SALATATICE 

Pe sieginnese : MFR 
£4304, PN 
TRANSISTOR: 


GOR POS? 


RESSTOR, 


13<33 


Essai aaa aiid Be i ee i oa en ase MER NST 


ED 


ins tn ai see agape 


sal a i aa a aii a iain 


; FD 


EL 


CS hE 
rt . 
a fue 

en oo 
re iol 


oot a 
aa 


ee 


me fe ES 


me 


2 ag ie a aaa 


hy 
ea 


a 


ee 


fee 


keenest laa a as ato a aaa ae ule i EIU SSS 


3-32 


ju 
So 


SALABAL 


ORIGINAL 


RESISTOR, FIXED 
COMPOSITION: Mi type 
RC2Z0GFLS2I 
Same as QALALALBIS 
DIRECTIONAL COUPLER 
ASSEMBLY: MPFR 14504, 
PN 6049-6500 
TUNE DETECTOR : 4 
ASSEMBLY: MPR 14504,,5-38 
PN 6049-5600 
CONNECTOR, 
RECEPTACLE: MU type 
MS3112E12-10P | 
TUNE DETECTOR PC ; 
BOARD ASSEMBLY: 
MFR 14304, PN 6049- 
5604 
CAPACITOR, FIRED 
MICA: Mil type 
CMOS5DD27T1L IPs 
Same as SALASAICI 
CAPACITOR, FIZED 
CERAMIC: Mil type 
CKB0AWLOZM 

. Same as SALASAILCS 
DIODE: Mil type 1NB064 
Same as 9ALASAICRI 
COIL, VARIABLE: 1.98 
to 2.42UH, MFR 143804, 
PN 1L11-0004~-017 
COLL, VARIABLE: .090 
to .11GUH, MFR 14504, 
PN LL1-0004-001 
Same as 9JALASALLI 
CHOKE, RF: Mil type 
LT4K290 
Same as SAIA3A114 
CHOKE, RF: Value 
selected from: LT4K099 

LTAKO97 

PC BOARD: MFR 14304, 
PN 6049-5605 
RESISTOR, FIKED 
COMPOSITION: Mil type 
RCOTGFSiLOJ 
RESISTOR, FIRED 
COMPOSITION: Mil type 
RCO?TGFS20] 
RESISTOR, FIXED 
COMPOSITION: 
RCOTGFIOLI 
Same as SALASAILRI 
RESISTOR, FIAED 
COMPOSITION: Mil type 
RCOTGF1823 


NAVELEX 0967-293-0010 


TABLE 6-2. MAINTENAKCE PARTS LIST { Cont) 


NAME AND 
DESCRIPTION 


REF 
DESIG 


RS to RL 
Ril 


RigtoRM 
TL 
SALAS 


SALAS 


di 


Rito Ris 
Rl4 


Rb to RZ 


R22 


SALABAL 


Cl te C4 


NOTES 


DESCRIPTION 


RESISTOR, FIRED 
COMPOSITION: MU 
type RCOTGFLS22 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO?IGR4TZJ 
Same as SALASALRT 
RESISTOR, FIRED 
COMPOSITION: MH 
type RCO7TGFs33) 
Same as GSALASALRI1 
TRANSFORMER: MFR 
14904, PN 6049-5609 
FILAMENT CHOKE 
ASSEMBLY: MFR 
14804, PN 6049-5156 
DC AMPLIFIER AS- 
SEMBLY: MFR 14304, 
PN 6049-6200 
CONNECTOR, 
RECEPTACLE: Mil type 
MZ1097 (4-25 

Same as 3ALA5J1 


5-34 
5-26 


15-29 


: Sue eg ag BALI4 5-29 - 


~K, TIP: Mu type B~31 


i :4816108-2A 


METER: MFR 14804, 

PRN 6049-6216 

ENOB: Mil type S~31 
MS91528-LF2B ; 
TRANSISTOR: Miltype (8-28 
2ZN297A 

Same as SALASQL 

RESISTOR, VARIABLE: 

Mil type RV4LAYSDS025 
RESISTOR, VARIABLE: 

Mi type RV4LAYEDS01B : 
RESISTOR, VARIABLE: : 
Mil type RV4LAYSD2525 

Same as SALASES 

Net Used 

RESISTOR, FIXED 
COMPOSITION: Mil 

type RC20GF220J 

Same as SALASRE 

RESISTOR, FIXED 
WIREWOUND: Mil type 
RW68VRS83 

Same as SALASRI4 

RESISTOR, FIAED 
COMPOSITION: ML 

type RC20GP2727 

SERVO AMPLIFIER PC [528 


BOARD ASSEMBLY: 15-45 

MFR 14304, PN 6049- 

6203 

Same as SALASAILCS §~ 35 
6-18 


6-20 


type RCO?IGF2917 


NAVELEX 0967-293-0010 


TABLE 6-2, MAINTENANCE PARTS LIST (Cont) 


DESCRIPTION 


Same as 9Cl 

Same as SALASAICS 
Same as SALALAICS6 
CAPACITOR, FIXED 
MICA: Mil type 
CMO06DD4729 P3 
Same as 9Ci 


DIODE: MU type LNS611 
Same as 9SALASAICRI 
Same as SALALAICRIZ2Z 


| Same as SALAS5AICRI 


Same as SALALALICI 
RELAY, REED: MFR 
14304, PN 6049-6210-1 
RELAY, REED: MPR 
14304, PN 6049-6210-2 
RELAY, REED: MFR 
14304, PN 6049-6210-3 
RELAY, REED: MFR 
14304, PN 6049-6210-4 
PC BOARD: MFR 14304, 
PN 6049-6213 
EXTRACTOR, PC 
BOARD: MPFR 14804, 
PR Z203-0003-001 

Same as SALASAIMP? 
CONNECTOR, PLUG: 
Mil type M21097/5~07 
Same as SALALAIQ2 
TRANSISTOR: Mil type 
2N1132 

Same as SALA5SA1Q6 
Same as 9ALA1A1Q2 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO7TGF6827 

Same as SAIASAIRI 
Same as SAIASAIRT 
Same as 9ALA3AIR6 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGF2213 
Same as SALlALALR44 
RESISTOR, FIXED 
COMPOSITION: Mil - 
type RCOTGFI213 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGFI1S17 

Same as 9ALASAIRIO 
Same as GALASAIB6 
Same as SALASAI REG 
RESIETOR, FIXED 
COMPOSITION: Mil 


DESIG 


SALASAS 


GAIASAS 


NAME AND 
DESCRIPTION 


RESISTOR, FIRED 
COMPOSITION: MIL 
type RCOTGFsaly 
Same as QALALALRI 
RESISTOR, FIXED 
COMPOSITION: Mil 
type ROOYTGFLO27 
Same as SALASALRIT 
Not Used 


RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GF331I 
RESTOR, FIXED 
COMPOSITION: Mil 
type RCOTGF332] 
Same as SALASAIR24 
RESISTOR, FIXED 
COMPOSITION: Mi 
type RCOTGFI547 
Same as SALASALR26 
Same as JALASALRT 
RESBTOR, FIXED 
COMPOSITION: Mil 
type RCO’SPS93I 
Same as JA: ASAIRT 
Same as SALASAIR29 
Not Used 


RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GFL027 
JACK, TEST: MFR 
14304, PN J60-0001-007 
Same as SALASAITPL 


DIODE: Mil type 
LNSH23A 
Same as SALASAL 


METER AMPLIFIER 
PC BOARD ASSEMBLY: 
MPR 14304, PN 6049~- 
6204 

Same as SAIASAICS 
Same as SALASAICS 
Same as SALALAICE6 
Same as 9C1 

Same as 9A1C20 

Same as SALASAICS 
Same as SALASAICS 
Same as SALALAICES 
CAPACITOR, FIXED 
ELECTROLYTIC: Mil 
type CELIC1IO0G 

Same as 9A1C20 

Same as 9ALASAIC3 


ORIGINAL 


§~35 


5-29 
§-25 
5-28 
5-36 


5-36 


C16 
cle 
2S 
| ee 
C24 
028, C26 


nae 
2 
ib 


ii 


a 


i 


a 


ea 


wi 


Se 


i 


Same as SALALAIRAaG 


NAVELEX 0967-293-0010 


BRABSIE- ARD 


DESCRIPTION 


MICA. Mil type 
ICA: Mi type 
Same a6 S47 ASAI oS 
Rot Used 

Same as SATASAICS: 
Same as 3412 “a 
same as GALTASARCIS 
Seme as GALASAITCS 
Same a6 SALATADCS 
Same as SALASAICS 
Same as S41 Ceo 

Same 26 GALASAICH) 
Same ae SA, 47 Al CRI 
Same as SALASAICHRE 
Not Used 

Same as JALALAICEIS 
Sgmme as SALASAICR 


eame a6 GALALAZICI 


] 
PC BOARD: MPR 14504, 
PR 6048-6214 
Same a5 SAT ASATMP? 
Same as BALASAI PI | 


Same as SATAIAIG@2 
SN4044 

same ge 247414109 
Same as SALALAIRS 
BNGSDLOGsF 

Sane gs SALATAI ES 
Same as 9A ASASR2 
BNGSDS901 F 

Same as SALASASBS 
Same as SAlALATR4 
Same es CALATATR? 
Same as G47 4141 R42 
Same gs SA1A5R22 
Same ge GAT AIAIRS 
Same gs ALAA R42 
Same as SALASRS2 


ee. a 


Bes ~ 
BSS 
BALASAS 


i 


Bi 


ia 
Se 
Sa 


COMPOSITION: Bul 
type BCZOGPs02) 
Same as GAL AlAIRS 
COMPOSITION: ai 
COMPOSTTION: Bal 
type RCLZOGPSsSI 
RESTOR, FIRED 
COM POSTTION: Bi i 
BESISTOR, FISED 
COMPOSITION: Mil 
Same as 241 S5ASR16 
Baile 28 SALAIATR? 
Same as 940 °° oSRLS 


sal 


BESITOR, 


Same gs SALASASPR OS 
RESISTOR, FIXED i 
COMPCATTIO My : 
iyge RCZOGF27i7 

Semme as SATASATRSS 
Same ae 3A ASASRe2 
Same a6 SA1A7AI B21 
MU LIDSE TER SVITCH 
ASSEMBLY: MPR 
14304, PR 6049-8206 | 
Same as C1 


i 
= 
i 
Same as 9A1A1A1R4 = | 


COMPOSITION: Mil 
type RCZOGE393I 
COMPOSITION: Mil 
type RCLGGPSsa! | 
Same as SALABASR2 


Salie 26 BAIASAGRS 


arts 


ii An NARA aR NA ANARR NAAN aNNIMNH 


2 
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EEF 


REF : 
DESIG oe DESCRIPTION ROL MESIG 
—) Same as SALASA4RI. | 5-37 R7 RESISTOR, FIXED =| 5-29 
BY Same as SALASASES COMPCSITION: Mi 
RE Same as GALASASR27 type RCS2GFS203 
Be, Rio Same as SALASASR Re Same as SAIAGRT 
Bil | Bame as GAT ASASR2 Re RESISTOR, PIZED 
Buz Same as SAIASASE27 COMPOSITION: ME 
FILM: Mil type Bis Same as GALAGRS R99 
Bié RESISTOR, FIZED BS Same ag VALALEZ §~71 
FILM: Mi Gype Se SWITCH: Mil iype 
BRNGSGS222F MS250289-3C 
| RRS5GlLl02F 56°: Same as SALAGS4 
Hus | RESETOR, PIED SDSL Same as 9AIXUSL 
FILM: Mil type SiBe LAMPHOLDER: Mi 
) RNESGLIOLE type LETSECI2RT 
RLY Same as SALARASEIS OSS LAMPHOLDER: Ma 
type RCQOGFIZI2 type LAVELCIIWT 
| Section, 24 posiion, MPR 14504, PN §049~ 
8207 Clots Same 28 $C. 
PN 6049-6200 type CELLCSOGE 
Same as $C Cs Same as SALAGAL OS 
Not Used : Ce Same as $CL 
Same as BALASAICHI g~78 rE CAPACTION, FIAED 
7 CS te Cle Same as 3Cl 
CORRECTOR, g-78 aL Same gs GALAGALCT 
RECEPTACLE: Mi pe GR) io Same as SAL ASAICHI 
Same as SAL AGI MEPL PO BOARD: BPR 14304, 
Same as $4134 PH @048-8213 | 
Not Used MP2, [Same as SAIASATMIP2 
Mil type M5757 /15-002 PL Same as SALASAIP. 
Same as SALASKZ a~2% Qlieegio Semmens GALALAI@2 
METER: MPR 14304, 23-31 RL : | BESBTOR, FRED 
PN 6045-576 COMPOSITION: Bil 
Same as SALASMP. type RCE2GPiOZ7 
ENOB: Mi type §-31 Re i Semie as GATAGATRE 
Same es SALASGI §-22 COMPOSTTION: Mil 


| Bame as BAZTASR: 
RESTOR, VARIABLE: 3-23 
Mil type RV2LAYSDIGSE BS 


RESTOR, FIAED 
COMPOSITION: Mi 

type RCOVGPS623 

Same as GALASAIRIT S-i4 


Se ee 


§-22 ORIGINAL 


REF 
DESIG 


R34, R35 
R36 
Raz 
R38 


R39 


ORIGINAL 


NAVELEX 0967~293-0010 


TABLE 6-2, MAINTENANCE PARTS LIST ( Cont) 


NAME AND 
DESCRIPTION 


Same as 9ALAGAIRI 
Same as 9ALASALRBI1 
RESISTOR, FIXED 
COMPOSITION: Mil 


| type RCO7GF103I 


Same as 9SALASAIRIL 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO7GF1003 
Same as 9ALAGRT 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGP2735 
RESISTOR, FIXED 
COMPOSITION: Mil 


| type RCOTGF331d 


RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGFL53I 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGF1237 
Same as 9ALASALR7 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO7GF2745 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCOTGF104I 
Same as 9ALAGAIRIS 
Same as 9ALAGALRS 
RESISTOR, FISED 
COMPOSITION: Mil 
type RCOTGF4737 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCO7TGF8225 
Same as SALAGALRIO 
Same as 9ALAGAILRI2 
Same as 9ALAGALRS 
Same as 9ALASAIRIL 
Same as SALAGRT7 
Same as 9ALALAIRI 
Same as 9ALASAIR24 
Same as 9ALAGALRS 
Same as 9ALAGAIR2t 


| Same as 9ALAGALRS 


Same as 9ALAGAL R21 
Same as 9ALAGAIRS 
Same as SALASALRI1L 
Same as 9ALAGAI R21 
RESISTOR, FIXED 
COMPOSITION: MU 
type RCS2GF1007 
Same as 9ALAGR7 


NAME AND 
DESCRIPTION 


RESISTOR, FIXED 
COMPOSITION: Mil 
type RC42GF150I 
Same as QALASALTPL 


BANDSWITCH CON-~ 
TROL PC BOARD 
ASSEMBLY: MFR 
14304, PN 6049-6304 
Same as 9Cl 

Not Used 
CAPACITOR, FIXED 
PAPER: Mil type 
CPOSALEBS34K3 
Same as 9VALAGAZ C6 
Same. as 9C1 

Same as DALASALCRI 


Same as 9ALALAICRI2 


PC BOARD: MFR 
14304, PN 6049-6314 


Same as 9ALA5SAIMP2 


Same as 9ALASAL PL 
Same as 9ALA5A38Q5 
TRANSISTOR: Mil 
type 2N1613 

Same as 9VALALALR3 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GFILOLJ 
Same as DALAGA2R2 
Same as DALALALRS 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC2UGRS227 
RESISTOR, FOILED 
COMPOSITION: Mil 
type RC32GF103I 
Same as SALAGAZRG 
Not Used 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GFS91d 
Same as SALAGA2R9 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC2ZOG F682) 
Same.as DALASAI R36 
Same as SALALAI RIL 
RESISTOR, FIRED 
COMPOSITION: Mil 
type RC20G F471 I 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RCLOG E47 4J 


snc 8 


6-25 


R17 
R18 
Q9ALAGAS 


Cl to C8 
cg 


C10 


Cll 
C12 
CRI to 
CR12 
MP1 


MP2, 
MP3 
Pl 
Ql 


Q2 to Q5 
Q6 


R1 toR10 
R11 
R12 
R13 


RT2Z,RT3 
TPL 
QALAGA4S 


6-24 
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TABLE 6-2, MAINTENANCE PARTS LIST (Cont) 


NAME AND 
DESCRIPTION 


Same as 9ALAGA2ZRI6 
Same as 9ALALALR2 
FAULT SENSOR PC 
BOARD ASSEMBLY: 
MFR 14304, PN 6049- 
6305 

Same as 9C1 
CAPACITOR, FIXED 
TANTALUM: Mil type 
CSISBF476K 
CAPACITOR, FIXED 
TANTALUM: Mil type 
CS138BC475K 

Same as 9ALAGA3C10 


| Same as 9C1 


Same as 9ALA5ALCRI 


‘PC BOARD: MFR 14304, 
PN 6049-6315 
Same as 9ALA5SAIMP2 


Same as 9ALASALPL 
TRANSISTOR: Mil type 
2N2323A 

Same as 9ALAGA3QI 
TRANSISTOR: Mil type 
2N489A 

Same as 9ALAGAIRI 
Same as 9ALALAIRI 
Same as 9ALALAIRS 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC2Z0GFL53J 
Same as 9ALA5A3R18 
Same as 9ALA5A3R31 
Same as 9ALAGA2R9 
Same as 9A1A5A3R18 
Same as 9ALA5A3R31 
Same as 9ALAGA2ZR9 
Same as VALA5A3R18 
Same as 9ALA5A3R31 
Same as 9ALAGA2R2 
Same as 9ALALAIRS 
Same as 9ALA5AI R36 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GFI55J 
THERMISTOR: 
S0000HMS, 110%, MFR 
14304, PN 6049-6311 
Same as 9ALAGA3RT1 
Same as 9ALA5ALTPI 
FAULT DETECTOR 
SWITCH ASSEMBLY: 
MFR 14304, PN 6049- 
6306 


c10, C11 
LL 


L2, L3 
TA 


Ls 


NAME AND 
DESCRIPTION 


Same as 9ALA5R22 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GF333J 


| Same as 9ALALALR3 


RESSTOR, FIXED _ 
COMPOSITION: Mil 


| type RC20GF183d 


Same as 9ALA5A3R31 


| Same as 9ALAGA4R2 


Same as 9ALA5SALR36 
Same as 9ALASA4S1 
CAPACITOR DRIVE 
ASSEMBLY: MFR14304, 
PN 6049-6020 - 
TORQUE MOTOR: MFR 
14304, PN 6049-6025 
KNOB: Mil type 
MS91528~-3N2B 
RESISTOR, VARIABLE; | 
Mil type RV4NAYSDLO3A) 
SWITCH: Mil type 
MS25253-4 : 

Same as 9ALA7 
HARMONIC TRAP 
ASSEMBLY: MFR 
14304, PN 6049-6070 
FILTER ASSEMBLY: 
MFR 14804, PN 6049- 
5300 

CAPACITOR: .OLUF, 
+30% -20%, LOKVDC @ 
65°C, MFR 14304, PN 
6049-6102 
CAPACITOR: .1UF, 
120%, 2500VDC, MFR 
14304, PN 6049-6101 
CAPACITOR: .O1UF, 
2500VDC @ 85°C, MFR 
14304, PN 6049-6103 
CAPACITOR: Mil type 
CZ24BEF104 

Same as 9ALA10C4 
Same as 9ALA10 

Not Used 

Same as 9A1A10C2 
Same as 9A1A10C3 
Same as 9ALALOC4 
Same as 9A11L4 

Same as 9AL DI - 

COIL: MFR 143804, 

PN 6049-5308 

Same as 9ALALOLA 


ORIGINAL 


REF 
DESIG 


| SALAIL 


SL 
$2 


SALALIAL 


BL 
Ji 


Si 


| GALAL2 


SL 
82 


QAIAILZAI 


9ALAL3 


MP1 


GALAL3AL 


NOTES: 
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TABLE 6-2. MAINTENANCE PARTS LIST (Cont) 


NAME AND 


DESCRIPTION 


INPUT BAND SWITCH 


| ASSEMBLY: MFR 


14304, PN 6049-6540 
Not Used 

SWITCH: MFR 14304, 
PN 6049-6546 

DRIVE ASSEMBLY: 
MFR 14304, PN 6049- 
6525 

MOTOR: MFR 14304, 
PN 6049-6502 
CONNECTOR, 
RECEPTACLE: Mil 
type MS3112E14-15P 
COUPLING: MFR 14304, 
PN Z06-0008-001 
SWITCH: MFR 143904, 
PN 6049-6526 
SWITCH ASSEMBLY: 
MFR 14304, PN 6049- 
6530 

Not Used 

SWITCH, ROTARY: 
MFR 14304, PN 6049- 


| 6531 


Same as SALALIAIL 
BAND REPEATER 
ASSEMBLY: MFR 
14804, PN 6049-6700 
DIAL ASSEMBLY: MFR) §~-29 
14304, PN 6049-6707 | 
BAND REPEATER 19-42 
SWITCH ASSEMBLY: : 
MFR 14304, PN 6049- 
6710 

Same as 9A1J4 

Same as 9ALA5AI R24 
RESISTOR, FIXED 
COMPOSITION: Mil 

type RCOTGF3017 

Same as 9ALASAIRS 
RESISTOR, FIXED 
COMPOSITION: Miu 

type RCOTGF2023 

Same as SAIAI3AIR2 
Same as SALASAILRI7 
RESISTOR, FIXED 
COMPOSITION: Mil 

type RCOTGF2013 

Same as 9AIAISAILR2 
Same as 9ALASAIRS 
Same as SAIAL3BAIR2 


Same as SALABAIRS 


Same as 9ALAISAIR2 


ee eet 

J 
. oe 
bt 


REF 
DESIG 


SALAL4 


cl 


NAME AND 


DESCRIPTION 


ie 


Same as 9ALA3ALR3 
Same as 9ALALSAIRT 
Same as 9ALASAIRS 


Same as 9ALAL3A1R7 
Same as 8ALA3ALR3 


Same as SALAL3AIR2 
SWITCH, ROTARY: 8 
section, 20 position, 
MFR 14804, PN 6049- 
6704 

OUTPUT SAMPLER 
PC BOARD ASSEMBLY:) 
MFR 14304, PN 6049- 
6080 . 

CAPACITOR, FIAED 
MICA: Mil type 
CMO6GDDLO27IP3 

PC BOARD: MFR 
14304, PN 6049-6081 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GF470K 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC20GFIL0IK 

Same as SALAI4R2 
POWER SUPPLY ; 
ASSEMBLY, BIAS AND | 
SERVO: MFR 14304, 
PN 6049-6600 
CAPACITOR, FIXED 
PAPER: Mil type 
CPTIZBLE F205K1 

Same as SA2C1 
CAPACITOR, FIXED 
PAPER: Mil type 
CB72BLEG205K1 
CAPACITOR, FIXED 
ELECTROLYTIC: Mil 
type CETLC142G 

Same as BA2C4 
CONNECTOR, 
RECEPTACLE: Mil 
type M21097 /4-25 
CONNECTOR, . 
RECEPTACLE: MPFR 
14304, PN J20-0008-001 
RELAY:: 24VDC, MFR | 
14304, PN 6049-6606-1 | 
RELAY: 12VDC, MFR | 
14304, PN 6049-6606-2 
TRANSFORMER: MFR 
14304, PN 6049-5105 


5-42 


15-42 


15-29 


3-29 
5-25 


nS Ss 


525 


|| 


6-25 


REF 
DESIG 


| 9A2Al 


cl 
C2 


CRI 
CR2 
CR3 to 
CRIiL 
CRi2 


CRIS to, 
CRI6 


R2 to R4 
R5 


R19 


6-26 


NOTES 


* RC42GF1519 
, RESISTOR, FIXED 
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TABLE 6-2, MAINTENANCE PARTS LIST ( Cont} 


NAME AND 
DESCRIPTION 


REF 
DESIG 


POWER SUPPLY BIAS 
AND SERVO PC BOARD: 
MFR 14304, PN 6049- 
6602 

Same as 9C1 
CAPACITOR, FIXED 
PAPER: Mil type 
CPO9ALEGIO4K1 

DIODE: Mil type 1N1130 
Same as 9A2A1CRI 
Same as SALASAICRI 


DIODE: Mil type 
1N3023B 
Same as SALA5AICRI 


Same as 9A2A1CR12 
Same as JAIA5AICRI 


Same as 9ALAS5ALK3 

PC BOARD: MFR 14804, 
PN 6049-6603 

Same as 9SALASALAL 
TRANSISTOR: Mil type 
2N697TA 

Same as 9A1A5Q1 
RESISTOR, FIXED 
COMPOSITION: Mil type 
RC42GF223] 

Same as 9A2ZALRI1 
RESISTOR, FIXED / 
COMPOSITION: Mil type 
RC42GF1837 

Same as 9ALA5A4R4 
RESISTOR, FIXED 
COMPOSITION: Mil type 
RC20GF2245 

Seme as 9A2A1R7 

Same as 9AIAIAILR3 
RESISTOR, FIXED 
COMPOSITION: Mil type 
RC20GFi 807 

RESISTOR, FIXED 
COMPOSITION: Mil type 


CR6 


Ri 


9A3A2 


COMPOSITION: Mil type 
RC32GF2237 

Same as 9ALAGA2R5 
Same as SA2A1R12 

Same as SA2A1R1 

Same as 9ALALAIRI 
Same as 9A2A1RI11 

Same as 9ALALALRI 
RESISTOR, FIXED 
COMPOSITION: Mil type 
RC42GF273I 


. RESISTOR, FIXED 


| ELECTROLYTIC: Mil 


KI1 to K4 


NAME AND 
DESCRIPTION 


Same as 9ALAGAIRS 


COMPOSITION: Mil 
type RC42GFL01g 
Same as 9A2A1R21 
RELAY ASSEMBLY: 
MFR 14804, PN 6049- 
6400 

CAPACITOR, FIXED 
PAPER: Mil type 
CPT0BLEHLOGKI1 

Not Used 
CAPACITOR, FIXED 


type CE71C562G 
Same as 9ALA5AICRI 


DIODE: Mil type 1N4764 
CONTACTOR: 1LOAMP, 
MFR 14804, PN 6049- 
6413 

Not Used 

Same as 9A3K1 
CONTACTOR: 60AMP, 
MFR 14304, PN 6049- 
6414 

CHOKE: 5H, MFR 
14304, PN 6049-5103 
POWER SUPPLY 
ASSEMBLY: MFR 
14804, PN 6049-6405 
DIODE: Mil type 1N1614 
Same as 9A3SALCRI1 


HEAT SINK: MFR 
14304, PN 6049-6406 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC32GF2729 
FAULT CONTP OL 
ASSEMBLY: MFR 14304 
PN 6049-6410 

Not Used 

Same as 9ALAGK2 

Not Used 

RESISTOR, FIXED 
COMPOSITION: Mil 
type RC42GF8205 
Same as 9A3A2R4 
TERMINAL BOARD: 
MFR 14304, PN Esi- 
0009-010 

RECTIFIER ASSEMBLY: 
MFR 14304, PN 6049- 
5400 


ORIGINAL 


REF 


DESIG 


| 9A4(Conty 


Cl 


RE to 
Re 
Ro 
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TABLE 6-2. MAINTENANCE PARTS LIST (Cont) 


NAME AND 
DESCRIPTION 


CAPACITOR, FIAED 5-27 
TANTALUM: Mil type 
CSISBESS6K . 
DIODE STOCK: MFR 

14504, PN 6049-5104 

Same as 9A4CHRi 


RECTIFIER BRIDGE: 
MFR 14304, PN D22- 
5002-000 

PC BOARD: MFR 
14304, PN 6049- 


5404 

RESISTOR, FIXED 
WIREWOUND: 100K 
OHMS, 45%, MFR 
14304, PN 6049- 
6120 


Seme as 9A4R] 


. Same as GALAGAIRI 5-27 


REF 


DESIG 


Rig 


Bll 


Rig 


Rib 


Ri, R17 
TBI 


gas 


ShiGe3 


ROR AEROS 


ena 


ne ae kL a ranaoeeniee cet 


ni a esi NST 


DESCRIPTION 


RESISTOR, FIRED 
WIREWOUND: Mi type 
RETSGR500 
RESISTOR, FIXED 
WIREWOUND: Mil type 
RESISTOR, FIXED 
COMPOSITION: Mil 
type RC42GPF2215 
RESISTOR, FIZED 
WIREWOUND: Mil type 
RE6OG1210 

STOR, FIXED 

4: Mil type 
RNGSDIS11F 
RESISTOR, FIXED 
COMPOSITION: MU 
type RCS2GF1IO1 
TERMINAL BOARD: 
Mil type STTR12 


STEP START ASSEMBLY 
PN 9049-9328 


GIRCULT BREAKER: MFR 
74is3 TYPE AMS3MG6-3- 
25 0-4-80 


a eeaeencoMnaiEs 


; 
i 
i 


5-21 
5-27 | 
5-50 
i 
| 
: 
i 
i 


a ee aS cA LM 


8-25 


6~28 


MFR CODE 


14304 


42498 


TABLE 6-3. LIST OF MANUFACTURERS 


NAME 


RF COMMUNICATIONS, INC, 


NATIONAL RADIO CO., INC. 


BIRD ELECTRONIC CORP. 


ROCHESTER, N.Y. 


ADDRESS 


MELROSE, MASS, 


CLEVELAND, OHIO— 


ORIGINAL 
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M 
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description . 
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circuit description . 
schematic diagram. 
servicing diagram . . 
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circuit description . 
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servicing diagram . 
voltages .. 
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Table 


4-134 
5-45 
4-43 
4-3 


a 


4-152 
F 6-50 
F 4-43 


4-128 


4-263 
F 5-50 
F 4-50 


Hay 
pte by 
ih 
yee 


be he] bey 


ORIGINAL 


marae 


NAVELEX 0967-293-0010 


INDEX (Cont) 


Paragraph Paragraph 
Figure Figure 
Table Table 
0 Protection circuits, functions 
description 4-166 
Operating controls and 
procedures . . - Operator’ s Handbook R 
Outline drawing . . eee Fo 2-1 
Overload circuit, 1 KW PA: Radio Transmitting Set 
circuit description ..... 4-175 AN/FRT-84(V): 
schematic diagram Fo 6-45 equipment supplied. . .. . T  ir2 
servicing diagram F 4-47 functional description. . . . 4-13 
voltages . 2... T 4-9 general description. .. 0. . 1-9 
operating controls ... . . FF 8-1 
P relationship of units .... F 1-1 
specifications . 2. 5... 1-44 
Peak/average power meter, Reshipment ....-+..-. 1-47 
10 KW PA: RF circuits, functional . 
adjustments... eee 5-32 description. . 60... 1 ee 4-22 
circuit description 2.0.0.0. 4231 
schematic diagram .....  F 5-51 $s 
servicing diagram =... wo F 4=46 
Power amplifier, 10 KW PA: Servo amplifiers, 10 KW PA: 
adjustments 5-312 adjustments. 20 y yee 5-27 
circuit description: . .... 4-51 circuit description... . . 4-113 
schematic diagram... .. +.  F 5-50 schematic diagram .... F 5-50 
servicing diagram... ++.  F 4-38 5-82 
voltages & resistances... - 4~285 servicing diagram ..... F 4-42 
Power control circuits, voltages . 2. ee ee ee UT 4-11 
functional description . 2.0.0.0 4-166 4-12 
Power requirements eos 2-7 Similarities 0. 1-52 
Power supplies, functional .. T 1-4 
description ... ‘ 4-255 Siting 2... ee ee ee FQ BH 1 
Preposition circuits, 10 kw PA: 2-9 
circuit description. . ... . 4-109 Standby/operate control 
schematic diagram... 0.0. BF 5-49 circuits: 
5-51 circuit description Vo. . 6. 4-273 
. 5-53 schematic diagram... .. F 6-43 
servicing diagram , ..... F 4-41 5-45 
4~42 5-49 
voltages . . 2... ee we) OK 8-54 5-50 


ORIGINAL I-3 


S (Cont) 


servicing diagram . 
System logic, I. Box: 
eircuit description 


functional block diagram . 


schematic diagram 
servicing diagram 
timing sequence, 
truth table. 


T 


Technical Manauals, list of . 


Test equipment and 
adapters 


TGC-PPC circuit, 
1 KW PA: 
adjustments 


circuit description 
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